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Technological unemp 


It’s a terrible thing to be put out of business 
Used 
chlorinator fixer in the country. 
job to job. And the 


by a machine. to be I was the hottest 
Travelled up 


and down the coast from 
pay was better than good. 

OH! the had till 
walked in that 


} 


with all k 


Porter 
What 


inds of special materials and fancy 


Fischer & 


chlorinator! 


fun | 


with new 


diaphragm regulators it hardly ever needed 


fixing at all.* 
Still, I figured it would be twenty years before 


anybody would take a chance on such new 


Why it 


fangled tomfoolery. didn’t even loo 


lo 
is 


4 


oyment they ca 


like a chlorinator! 


Next thing I knew, those Fischer & Porter 


Chlorinators were springing up like so many 


And where one of them appeared, 


mushrooms. 


eems like fwo of the old-fashioned kind were 


cashiered out. Still it took five years for me to 
see the handwriting on the wall and retire. 
_ . . 


fo the wise 18 supposed lo be 


Now, a 


u fficie nt. If you'd rather not be depe ndent on 


word 


chlorinator re pairs, why not get the facts 
fash one d chlorinators from Fische r & P rte rf "0 


588 Fischer Road, Hatboro, Penn 


on neu 


/ an 


FISCHER & PORTER CO. 


*Any wonder everyone’s trying to copy F&P’s design 


Instrumentation and Chlorination 


9 
now, 





Unparalleled Savings... 


Accelerated 


CRIP) 


Sludge Digestion 
System sain 


... by the 
exclusive 
Gas Treating 


Moorhead, Minn. 


System 


*Patent Nos. 2,777,815 and 


2,786,025 ... others pending. 


Typical homogeneous distribution of solids in 


The CRP* Accelerated Sludge Digestion System permits 
high loading of sludge solids to a digestion tank. Limited 
amounts of digester gas are recirculated through diffusers 


near the bottom of the tank and preferably at the center. 


[he entire primary digestion tank contents attain a homog- 
eneous condition with intimate treating of the seed sludge, 
the raw feed sludge and the gas bubbles. Continuous dif- 
fusion of gas while transferring digested sludge maintains 
this homogeneity at all times 


there are 21 CRP* systems 


in successful operation 


Me 


FOOT MA _HINERY 
AND .HEMICAL 
CORPORATION 


10 more on order. 
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Provided by Continuous, 


Complete Homogeneity 
of Solids 


CHICAGO PUMP COMPANY 


Alexandria, Minn 
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3 plants under actual operating conditions. 


CRr 


homogeneity of solids undergoing digestion. 


is the only process to assure continuous, complete 
This system 
also eliminates scum problems by ideal en- 
vironment for accelerating the sludge digestion process. 


creating an 


Consulting Engineers are invited to request specific data 
direct from Chicago Pump Company, Department B, or 
by contacting Distributors located in most principal cities 

. concerning the application of CRP* systems to plants 
under design or plants requiring expansion. 


Putting Ideas to Work 


MACHINERY AND CHEMICAL CORPORATION 
Chicago Pump Company 


CHICAGO 14, ILLINOIS 


Copyright 1958—Chicago Pump Company 
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ORACE SHIRLEY 
TALKS ABOUT 
OUR NO. 12” 


a 





Vir. Shirley is road superintendent for the town of , 
Goffstown, N. H. He says: 

“Our No. 12 is twelve years old and is in very 
good condition. There are over 20,000 hours of 


operation on it and in all this time we’ve never 
had a breakdown that held us up over three hours 
when it was supposed to be working. 


“‘T believe that this is one of the finest pieces of 
equipment we have ever bought. 

“We would not be able to keep our mountain 
roads open in the wintertime without the No. 12 
Some of our roads up there have a twenty per cent 
grade. Sometimes the temperature goes to 35 
below zero, and the motor still starts.” 

Now is the time to plan your fall and winter 
snow removal needs. Your Caterpillar Dealer will 
gladly give you any details you’d like—about the 
Caterpillar No. 12 Motor Grader about matched 


qa’ 1] 


snow clearing equipment. Call him today. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


FIND YOUR CATERPILLAR DEALER IN THE || YELLOW PAGES 


@>— 
— 4 


Caterpillar Motor Graders can be equipped to meet your exact snow 
emoval need Goffstoun ha t No. 12 equ pped ith a mast-ty pe 
, 
¢ 


r . . } ] y r Y, ip 
now wing. Othe ise snow pto tud igs, Domor Snow B Caterpiliar and Cat are Registered Trademarks of Caterpiliar Tractor Co 


js 








=? . " , i 
Omsteel V-tupe Sno Plows, or, if rowfa light, motor grade 
bulldozers. Here one machine fast ) emoval in winter and 

, J ‘ ’ 1] > 
efficient mad maintenance the est f he year. Caterpitiar Motor 


G ader i: JOu rea year-around economy. 
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CLOW RIVER-CROSSING 
CAST IRON PIPE 
TAKES ’EM"IN STRIDE”! 


EASY TO LAY. As easy to make up as a standard 
flanged joint. Lower labor installation cost because of ease 


of joint make-up and longer laying lengths 


FULL 15° TURNING DEFLECTION with absolutely no reduc- 
tion in the full internal opening area—therefore, no abnormal 
pressure-drops at deflected joints. Deflection stresses evenly 
distributed among all the bolts. 


Mail coupon for complete information on Clow Ball-and- 
Socket River-Crossing Pipe. No obligation, naturally. 


JAMES B. CLOW & SONS, inc. 


201-299 North Talman Avenue e Chicago 80, illinois 


kg Subsidiaries: 
Eddy Valve Co., Waterford, N. Y. 
lowa Valve Co., Oskaloosa, lowa 


ONLY A RATCHET WRENCH NEEDED. No split parts. 
Fewer parts joint consisting of one complete pipe, 
one solid follower ring, one solid ring gasket, bolts and nuts. 


each 


LONGER LAYING LENGTHS—approximately 18’6”—faster 
installation, lower costs. However, lengths may be varied 
to suit conditions. For example: 6 foot, 12 foot or other 
special lengths may be advisable to suit required curvature. 


Ps AMeEs B. CLOW & SONS, INC. 
201-299 North Talman Avenue 
Chicago 80, Illinois 
Please send me, without obligation, 
details and specifications of Clow 
Ball-and-Socket River-Crossing Pipe. 
Company 
Street Address 
City 
individual's Name 
Position__ 
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POINT OF VIEW 


A Summer-Time Look at Snow and Ice Problems 


I fies MECHANICS OF keeping highways open 
and safe for travel under severe winter condi- 
tions are fairly well established. They are effective, 
granted the essentials of leadership, a responsive or- 
ganization, plenty of reliable equipment and an 
adequate supply of chemicals. With few exceptions, 
our engineers have provided the leadership and the 
organization; In many Cases they have lacked the 
necessary equipment 

Last winter was a rough and difficult one in many 
areas of the nation. Plows, trucks and other snow 
handling equipment had severe service. Much re- 
placement is needed and now is the time, if it has 
not already been done, to order new and supple- 
mentary equipment and to provide for ample stocks 
of salt and/or calcium chloride. 

Every year the need for adequate winter main- 
tenance becomes more pressing as increased num- 
bers of people commute by car to work; as house- 
holders rely on the use of even minor roads for 
food and other essential needs; and as modern living 
moves more and more to the suburbs 

Not even the Farmers’ Almanac can tell what is 
‘oming this winter. We have always felt that it, 
like most forecasters, delights in gloomy predictions; 
but sometimes these come true and there is a heavy 
responsibility on our engineers to safeguard the 
public. So don’t forget that needed new equipment 


Research to Everyone’s Responsibility 
[N CONSIDERING research, one is often tempted 


to consign it to the realms of institutions, such as 
colleges, experiment stations and foundations. This 
is perhaps natural because so much early work, 


especially in sanitary engineering, was done by 


these agencies. However, very worthwhile results 
have also originated with the equipment industry. 
Often because of business competition, basic data 
are kept secret until a package is ready for delivery. 
Then results have to be proved all over again in or- 
der that the public may be permitted to use the new 
method or device. 

A broader base for research and development is 
needed. Many city water and sewage treatment 
plants are manned by gifted individuals with excel- 
lent training and experience and more than the 
usual insight into their problems. A few of the 
larger cities have devoted time and personnel to re- 
search and development work, but too few of them. 
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More cities should recognize the potential of their 
skilled personnel and provide space, equipment, 
money and opportunity; and more state sanitary en- 
gineers should provide leadership and assistance 


Sound Water Operation Helps Bond Sales 
M ANY CITIES, now and in the near future, will 


require additional water supply and major 
distribution system improvements. The work will 
be financed by bond issues, with very rare excep- 
tions. To aid in selling the necessary bonds at favor- 
able prices, system operation must be sound. The 
universal use of water meters to insure that value 
is received for all water used is a basic element in 
good operation. It insures dependable income while 
reducing water waste. 

Though this principle holds for all water-using 
communities, it is especially applicable to rural 
county and township systems serving the increas- 
ingly growing exurbanite areas where per capita 
consumption is high and fluctuates seasonally. Often 
the first few years of operation are financially criti- 
cal. Installation of meters at the time the lines are 
laid can be an important factor in establishing 
financial security for such systems and will also 
reduce some of the problems of operation. 


Water and Waste Disposal Deficiencies 
ATER IS SOMETHING most everyone wants 


and is fairly willing to pay for; water depart- 
ments have had a long existence; engineering and 
management techniques are well known. So it is 
surprising, to say the least, to read the results of a 
country-wide survey recently reported by the 
AWWA relating to water utilities: one out of five 
is deficient in basic supply; two out of five need 
more transmission Capacity; one out of three is de- 
ficient in pumping capacity; two out of five are de- 
ficient in treatment capacity; ground and elevated 
storage facilities show 29 percent and 43 percent 
deficiencies respectively; distribution improvements 
are required in 57.4 percent of the systems. 

If this is the situation in respect to water supply, 
which is normally a money-making operation, what 
is the case in regard to sewerage and sewage treat- 
ment, which represent a direct and continuing cost, 
without any financial return? Certainly the deficien- 
cies are more numerous, greater and fully as much 
in need of correction. Here is an area in which the 
needs for leadership and for action are evident. 








Chicago, Ill. —Cast Iron Pipe 
for installation of new water main 
under West Madison Street. 





THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW! 


Corpus Christi, Texas— Cast Iron Pipe installation 
in filtration plant showing 48” discharge manifold which 
is connected to 48” Cast Iron city supply line. 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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HIGH FLOW 


You get BOTH with 
CAST IRON PIPE 


*Here’s the proof of flow 





FLOW FACTORS FOR CEMENT LINED CAST IRON PIPE 


TEST SECT. VELOCITY AGE WéH 
LOCATION SIZE IN FEET F.P.S. YEARS ‘‘C’ FACTOR 








Bowling Green, Ohio 20” 45,592 0.7-2.4 New 142.5 
Chicago, Illinois 36” 7,200 2.6-3.6 New 147 
New Orleans, La. wa 39,650 1.2-2.9 141 
Corder, Mo. 8” 21,350 0.9-2.3 143 
Univ. of Illinois 8” 400 3.14 150 
Concord, New Hamp. 14” 500 1.7-2.2 151 





Concord, New Hamp. 12” 500 2.0-3.4 142 
West Palm Beach, Fla. ms 500 3.6-5.4 139.5 
Greenville, S. C. 30” 87,376 2.4-2.7 148.5 
Corpus Christi, Tex. 30” 65,641 1.1-1.8 146 
Summerville, S. C. 8” 500 1.98-2.43 142.5 
Champaign, Illinois 16” 3,920 3.1-5.6 139.3 











*Available upon request: Booklet containing flow test and tables on Cast Iron Pipe. 
Here’s the proof of strength 


. CRUSHING STRENGTH’. . - Standard 6” Class 150 cast iron pipe will withstand 
a crushing load, under standard tests, of 17,900 pounds per foot .. . important 
where heavy fill or shock from heavy traffic loads are encountered. 


. BEAM STRENGTH*.- . . Settlement soil movement, or disturbance of the soil by 
underground construction places a heavy strain on pipe. A length of 6” class 150 
cast iron pipe bears up under a load of 20,790 pounds and deflects over 24 inches. 

. BURSTING STRENGTH". .- Tests prove that standard 6” class 150 cast iron pipe 
withstands internal pressure of 3000 pounds per square inch . . . providing 
a safety factor ample to resist high working pressures and water hammer. 
JOINT STRENGTH ...- A full range of leak-proof, low cost, easy-to-assemble 
joints for pipe and fittings are available to meet all conditions. 

CORROSION RESISTANCE ..- Cast Iron Pipe resists corrosion .. . vital factor in 
its proven long life and dependability. 


*Based on independent laberatory tests. 
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New Westinghouse 


PLAY LLY RAL es 


WITH OR WITHOUT A BUILT-IN BALLAST 


Sleek horizontal daytime appearance! 


Yet tilted 

optical system 

directs the total light available in ideal distribu- 
tion patterns. Gives more light per watt than 
any other comparable luminaire! 


A roadway luminaire establishing new standards of 
design, application and cost-saving is now available 
from Westinghouse! 

This new luminaire is the OV-25 Si/verliner. It is 
engineered to virtual optical perfection! With features 
producing “custom application” of maximum lighting 
output—for practically all roadway areas requiring 
high illumination! 

A one-piece die-cast aluminum housing permits the 
clean-lined Silverliner styling that heightens com- 
munity pride—and gives Silverliners an almost un- 
limited service life! 

Silverliner reflectors of Alzak® finished aluminum 


are contour-engineered precisely for the 400-watt 


10 


mercury lamp—the most economical lamp for roadway 
lighting today! These reflectors snap rigidly into the 
housing in positive alignment! 

Silverliner prismatic refractors achieve new excel 
lence in the optimum control of total light output! 
And their edge overlaps the edge of the reflector— 
“uniting” the two—and eliminating the trapping and 
the waste of light that occurs at this juncture in all 
other designs! 

Then the die-cast aluminum refractor ring auto- 
matically “locks” the reflector-refractor assembly into 
precise, tilted optical focus! 

Moreover, a resilient seal at the socket-opening, 
as well as at the reflector-refractor gasket, prevents 
the entry of bugs, dirt or moisture. The need for clean- 
ing is minimized. As a result, this “double” sealing of 
Silverliners produces more maintained \ight than is 
possible by other luminaires, with openings around 
their socket! 

Finally, Silverliners give either Type II or Type III 
distribution. And a simple socket adjustment lets you 
“toe-in” the beam! You can “custom focus” the light 
from each Silverliner, according to its location! 

Silverliners first deliver and then maintain more 
light per watt—with optimum roadway coverage— 


than any other 400-watt luminaire available today! 


PUBLIC WORKS for August, 1958 














Built-in Ballast model saves from $50 
to $70 on every Silverliner installed! 


With their own dual-voltage regulated output ballasts 
self-contained, Silverliners eliminate need for: 
Transformer bases 4—All labor for their assembly 
2—Pole-top fitters 5— Often, considerable wire 
3—Mounting bands 6—Splicing time and labor 
And, all installation and servicing from one ladder- 
position —and from below creates additional savings! 
Silverliner housings are merely mounted level. 
Tilted optical system alignment is automatic. Only 
two leads go to the terminal block. Installation time 
is cut as much as 60 per cent! 


Maintenance costs cut up to 30% 
The refractor-ring hangs open for easy access to the 
lamp. It is secure in open position but easily removed. 
And Silverliners’ completely sealed optical system can 
cut the number of cleaning trips in Aa/f! 

Call your Westinghouse Representative TODAY! 
Get your FREE Silverliner brochure. See, for yourself, 
the startling savings you get with Silverliners! 

Or, write directly to Westinghouse Electric Corpo- 
ration, LIGHTING DIVISION, Edgewater Park, Cleve- 
land, Ohio. 104461 


sLIC WORKS 


1947 This first luminaire for 
horizontal-burning mercury 
lamps, introduced by Westing- 
house, had a one-piece reflector- 
housing. It excelled at the time; 
but was discontinued because 
reflector-housings: 


] Require longer periods atop ladders for servicing. 
Make maintenance slow and costly! 


2 Do not assure a positive seal. Need more frequent 
cleaning. Have high loss of efficiency! 


3 Are easily dented—destroying the optical system and 
distorting light distribution! 


1953 This first luminaire with i i 
a cast-aluminum housing and ,<@ ‘ 


separate reflector was also in- 

troduced by Westinghouse. It 

vastly improved lighting eff- 

ciency, gave excellent maintained-light and cut main- 
tenance costs! 


1958 New Silverliners with their tilted optical system 
now offer you a more modern appearance and in- 
creased efficiency. Look for Silverliners to establish new 
standards for all future roadway illumination! 


you CAN BE SURE...1F ITS 


Westinghouse 





Doubles 
Mul ip if 





ONLY 4 


You command up to twice the refuse-disposal capacity of 
an old-fashioned “single-action” loader—with an International 


Drott 4-In-1. 





You command the four basic refuse-handling actions that 
make sanitary landfill succeed in a big way. All at a fingertip 
touch of exclusive 4-In-1’s machine-selector lever! 


You increase the capacity of sanitary landfill sites—by con- 
trolled spreading, compacting, covering, and pressure-sealing 
refuse with a 4-In-1. 


You get smog-freedom; rout rodents and insects; rid your 
community of dump-stench—all at one low cost with a 4-In-1. 


You get versatility unlimited, to handle dozens of other 
municipal digging, dozing, grading, and loading jobs besides 
refuse disposal. Only the four sizes of 4-In-1 give you famous 
and exclusive pry-action break-out—for digging tough stuff 
where other loaders are “out of the running” And only the 
4-In-1 has the performance protection of shock-swallowing 
Hydro-Spring! 


Measure the efficiency and economy gains your community 
can make with an International Drott 4-In-l—on sanitary 
landfill—in sand or gravel pit, or quarry—on street and park 
duties. Compare what it means to get 4-machine utility for 
one moderate investment. See your International Drott Dis- 
tributor for a 4-In-1 demonstration! 


Refuse-spreading action. Using 
4-In-1’s clamshell action, (see large picture), 
the operator readily picks up and carries 
such bulky, hard-to-handle cast-offs as old 
tires or tree stumps—and easily “layers” the 
material, to simplify covering and orderly 
disposal...Or he can evenly spread many 
materials, where dumped, using 4-In-1’s 
radius-controlled bulldozer action. 


Refuse-crushing action. To crush and 
compress cans, cartons, and similar materi- 
als, simply roll the lowered 4-In-1 forward 
—and apply compactor-plate ironing action, 
on the go! Increase down-pressure, hydrauli- 
cally, to flatten stubborn stuff! 


Refuse-covering-sealing action. 
Obtain cover dirt from “borrow” area or 
stockpile, using 4-In-1 Skid-Shovel or 
“carry-type scraper’ action. Then spread 
the cover evenly, on the go. Iron down the 
cover, using loaded bucket weight plus hy- 
draulic down-pressure on compactor plate. 








refuse handling capacity 
ull-iob utility by four! 











For full-time refuse-handling-— the 
International Drott Bullclam—the only special-purpose, 
all-action sanitary landfill machine. (See view below.) 





International Harvester Company, 180 N. Michigan Ave., Chicago 1, Ill. 


= Drott Manufacturing Corp., 3126 South 27th St., Milwaukee 15, Wis. mies ‘ a 





® 
INTERNATIONAL 
HARVESTER 
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Says Henry Gilmore 


Henry Gilmore Trucking Co. 


Pueblo, Colorado 


SAFETY GLASS 


ery window 


“We've run our Ford trucks over 100,000 miles 
and have never had any major repairs! 


“We've tried all kinds of trucks and our Ford 
tandems are the best we’ve ever owned. Our 24 
Fords are T-750’s and T-800’s with 332-cu. in. 
Heavy Duty V-8 engines. We run ’em an average 
of 100,000 miles before trading, and never touch 
the engines except for minor tune-ups. 

“Our ’58 T-800’s have 34,000-lb. tandem axles 
and carry 10 yards of gravel or hot mix. During 
the winter months, we hauled in a 30,000-ton 
mountain of gravel to feed the asphalt plant this 
spring. Now, we are using the trucks to carry black 


top from plant to spreaders for highway paving. 


“My drivers really like and take exceptional 
care of their Fords. And power steering is a great 
driving help and safety factor. 


“We like Ford’s parts standardization and avail- 
ability. With some trucks we’ve owned, it was like 
sending to a foreign country to get parts. We are 
completely sold on Ford trucks and have two new 
T-800 dumps on order. They’ll be used on an 
uranium ore haul from the mountains.” 


Finance the easy one-stop way! Ask about the new FORD FLEET TRUCK FINANCE PLAN! 


14 
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New '58 Ford T-800 dump takes on a 16-ton payload of “hot 
mix”’ at Broderick and Gibbons’ asphalt plant, and another 
Ford tandem waits its turn. 


Getting to the job quickly is important with the kind of loads 
carried in the Gilmore trucks. Shown below is one of their big 
Ford tandems dumping its load into an asphalt spreader. 





Bring extra savings to 
your business . . . make your 


next truck a FORD! 


Ford offers a complete line of over 360 truck 
models, ranging from pickups to giant tandems. 
And there are Ford Dealers almost everywhere, 
ready to help you select the truck best suited 
for your individual iob. They’re ready with 
modern service facilities, trained mechanics 
and low-priced Ford parts to keep your truck 
on the job, earning for you. 


Ford trucks are your best buy! Ford’s 
initial costs are low and resale value is tradi- 
tionally high. The modern Ford Styleside 
pickups are the lowest-priced models available 
with full cab-wide body . . . giving you 23% 


more loadspace than traditional pickups. 

Only Ford offers the economy of Short 
Stroke power in all engines, Six or V-8. And 
Ford’s Heavy Duty V-8’s offer new, advanced 
durability features. The modern Ford Six, 
available in Light and Medium Duty F- and 
P-Series trucks, is equipped with an economy 
carburetor that gives you up to 10% greater 
gas mileage. 

Ford’s rugged cab and chassis construction 
means these new ’58s are built to last. All 
this plus the proven fact that Ford trucks last 
longer adds up to America’s No.1 truck value. 

See your local Ford Dealer for the latest in 
’58 trucks or the best in A-1 used trucks. 


RD TRUCKS 
COST LESS 


LESS TO OWN...LESS TO RUN... 
LAST LONGER, TOO! 








See the Ford trucks on exhibit at the American Public Works Association Convention 
Municipal Auditorium, Kansas City, Missouri, from September 28—October 1. Booths B-15 and B-16 
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ONLY CATERPILLAR GIVES YOU 


THE OIL 


Here is what you should know about its 1. A hydraulic booster on the D9 and D8, operated 
money-saving and operating advantages by clutch oil pump pressure, takes the effort out of 


clutch operation but retains clutch ‘‘feel.’’ 
How much better is the exclusive Caterpillar oil 
| h than the ordinarv clutch? It can be summed 2. Clutch ‘‘fade’’ because of overheating is prac- 
short statement: tically eliminated. The oil in which the clutch part 


. ; : run is pumped directly from the 
the Caterpillar oil clutch is ready for 
' Mites Pat means the clutch temperature 1 
the ordinary clutch is ready for replace- 
ees engine temperature. 
rience in the field proves it. 
4 } " 
: , . . 3. A clutch brake helps match 
years since 1954, when Caterpillar intro- ae . ; | j 
: mission speeds—making shifting easier 
duced this remarkable advance in earthmover power 
trains, owners all the country have reported Here, in brief, is how the oil clutch works: 
thousands of hours of oil clutch operation free of aot a 
\: ; Three metallic-faced plate sar eparated by oil 
adjustment or repair. " : : ; 
films at all times except for the last revolution or 
lypical of se reports Is this one [rom two as the clutch is engaged. Oil enters the inner 
Omernik, lan mprovement contractor ol diameters of the clutch plates and circulates between 
Wis.: “Our 7 has operated 5,100 hour 


{ 


them by means of grooves in the clutch facings, carry- 


any ou clucten repairs or adjustment. ing away heat and reducing wear. All clutch part 


nS : ‘eo eONst lv running ir i| 
Ch performance record mean two cle are constantly running In oll. 


money-saving advantages: The exclusive Caterpillar oil clutch is not an 
: “extr: “4s it 1s Standar / equ ynent on the 19, Ds, 
1. Virtual elimination of down gasket ee ex, : ee d 
luteh fail D7 and D6 Tractors, all Traxeavators, on the No. 12 
Ciuten tallure., 1 - } 
Motor Grader and on the MD6 and MD7 Pipelayers. 
2. Greatly reduce repair costs. Yet it is an “extra” in value that is unmatched in 


the industry. 
But in addition to its economy features, the oil , 


a 


clutch also provides superior operation. Here is why: Caterpillar Tractor Co., Peoria, Illinois, U.S. A 


IMPORTANT OIL CLUTCH FEATURES 


Independent oil pump assures positive lubrication and cooling for 


clutch plates, bearings and other vital moving parts 
| 


Heavy-duty bearings have capa or long service 


lutch brake helps match clutch and transmission speeds - 


hifting easier 


Removable coupling allows clutch to be removed without 


disturbing engine or transmission 


Double clutch piates are metallic-faced for heavy-duty 


torque transmission 


Intake screens protect the oil pump from foreign material. 





Pe " 


4 


js e 


rd 


CAT D9 TRACTOR: “We have operated this Cat D9 Tractor CAT NO. 955 TRAXCAVATOR: “In over 4,000 hours on our 
for 4,000 hours in the toughest kind of work without any repairs two hard-working No. 955 Traxcavators, we have made only 
to the oil clutch,” savs Frank Hill of the Silva & Hill Construc- one simple adjustment on an oil clutch and that took only 
tion Co., Los Angeles, California. “I just wouldn’t consider about a half hour. It’s much simpler than the old friction-type 
buving a tractor without it now.” clutch,” savs M. J. Lutz of Bethel Park, Pennsylvania. 


OWNERS REPORT TROUBLE-FREE OPERATION 


CAT NO. 12 MOTOR GRADER: “Our No. 12 is starting its 
third season without interruption due to clutch trouble.”” With 
only one clutch adjustment in over 2,000 hours, Francis Bloomer, 
President of the John F. Bloomer Co., Appleton, Wisconsin, 
says, ‘‘We like the No. 12 with the oil clutch.” This company, 
with 35 years of road construction work, owns a fleet of Cat- 
built equipment consisting of No. 12s, D9, D8s, DW21 


ATERPILLAR 


Caterpillar, Cat and Traxcavator are Registered Trademarks of Caterpillar Tractor Co 


per I ae 
we erunovine RESEA 





HERES COMPLETE, AUTHORITATIVE 
and PRACTICAL INFORMATION on 


* Design * Construction * Maintenance 
of Expansion, Contraction and Construction 
Joints in Concrete Structures! 


Clip and return the coupon below for your free 
copy of this newly published manual on concrete 
joint design and construction. Here’s complete in- 
formation at your fingertips—the whole story on 
the design and use of joints in concrete structures. 
There’s no obligation. 


SERVICISED PRODUCTS CORPORATION 


051 W. 65th Street 


° | min Send me, without obligation my 
Fill out | free copy of “‘the design and use of 
g JOINTS IN CONCRETE STRUCTURES:’ 


the coupon, | 
or attach | = Nome— 
it to your mers 
letterhead. | ““** 











Leader in Public Works 


Edward L. Cyr is Enginee: 
in Charge, Bureau of Traffic 
& Signals, Newark, N. J. He 
came to Newark in 1930 as 
Assistant Traffic Engineer; ten 
years later he became Traffic 
Engineer. In 1954 his depart- 
ment was assigned the added 
functions of street lighting, 
transportation, parking meters 
and the police signal system 
and he was made Engineer in 
Charge of the Bureau of Traf- 
fic & Signals, controlling all 
these functions. That year also 
saw the start of a greatly ac- 
celerated street lighting pro- 
gram which resulted in the in- 
stallation of much new equip- 
ment designed according to 
good street lighting practice 
codes. The cover photo shows 
one of the new major street 
lighting installations in the 
downtown area. 

A new type of reflectorized 
street sign is now being in- 
stalled in downtown Newark 
as the start of a new city wide 
street sign program. The signs 
are to be mounted on existing 
poles at a 90° angle so that the 
oncoming motorist can imme- 
diately read the names of the 
two streets. These signs are 
the first of this type used and 
represent a new concept in 
street identification. 

Like many other cities, 
Newark has a parking problem 
and in 1957 Mr. Cyr was ap- 
pointed Acting Executive Di- 
rector of the Newark Parking 
Authority. Under his direc- 
tion, the downtown area is 
now switching over to an elec- 
tronic traffic system; part of 
this new installation is also 
shown on the cover photo. 

Mr. Cyr is a licensed PE in 
the State of New Jersey and 
is a member of the National 
Society of Professional Engi- 
neers. He is also a member of 


the ITE, the IES and the AIEE. 
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NOW Badger BRINGS WATER METER 


READING OUT IN THE () af! 















































*Pot. applied for 








Badger 


register 


eliminates the last big barrier to fast, 
efficient water meter reading 
At last water meter reading has come of age. Badger’s revolutionary 
Read-o-Matic brings it out in the open — the first practical outdoor 
register in the industry 
By separating the metering from the reading, and bringing the register 
itself up and out of the house, Badger offers faster, lower cost reading 
never before possible. Add still more benefits . . . long, service-free life 
... low initial cost...and simple installation... that mean tremendous 
savings in time and money as well as better service and customer good will. 
For the first time, your water department will have a truly modern 


meter reading system... through the exclusive Badger Read-o-Matic.§ 

















NOW 100% meter 
reading in ‘2 the time 
—and no wasted calls 







































Badger’s Read-o-Matic makes the seemingly impossible 
possible: every call is a “mission accomplished.” The 
meterman no longer depends on the customer to be 
home to take his reading. By ending the tedious, time- 
consuming phases of meter reading, the Badger Read- 
o-Matic makes it possible for every meterman to 
complete his metering route in half the time... com- 


pleting every call every time. 


Strategically located 
reading stations for 
new shopping center 


cow 
The Badger Read-o-Matic can be placed as far as one 


half mile away from the meter itself. This makes it 
ideally suited for commercial use, and introduces a new 
concept in meter reading: the reading station 

No dream — this new concept will soon be operating 
in the Mayfair Shopping Center in Milwaukee, where 
85 stores are served. Each store will have a meter at 
the service and another at each air conditioner. These 
meters will be connected to the central reading station 
for each section .. . for easy, convenient, rapid reading. 

At right: Typical layout of central reading station 


serving 10 meters is outlined in color on aerial view. 


Architectural drawings urtesy of Grasshold & Johnson. Milwaukee, W 


inconvenienced customers 


The Badger Read-o-Matic’s easy FO ty & Cc 


access at all times effectively 


reduces reading costs, eliminates a centralized m 
the time-consuming, sometimes covering sever 


dangerous chore of reading incon 


Badger’s Read-o-. 


veniently located meters. In 


many cities, for example, large of strategically | 
water meters are under the streets — covering seve! 


Meter reading involves 3 men . . 

" : entire communit’ 
and a truck to barricade the street, , 
flag down traffic and go down a could be done by 


manhole to read the meters to corner reading 


ster 
me 
alis 


1.” The 
r to be 

time 
r Read 
man to 


com 


ted 
for 


RECAST 


tralized meter-reading station 

ing several city blocks 

r’s Read-o-Matic makes possible a system 
itegically located meter-reading stations 
ering several city blocks throughout an 
community. The periodic meter reading 
be done by one man, making his rounds 
ner reading stations 


eeeeereercerrrr a 
prevererrerer? ** = 
errrrerrrerrer: 

err -oppereprrrre 
mn greevereerrrere 


egrrrerrrer? | 


















































Behind the 
revolutionary 
register...a 
self-contained 
generator 





Operation is precise and fool-proof. The 
Badger Read-o-Matic is powered entire- 
ly by the meter to which it is attached. 

Water passing through meter (see 
diagram at right) turns disc spindle to 
activate gears (1) that turn a magnet 
(2) in generator. This magnet rotates 


above 6 coils (3) that have poles with- 





in them. Drive gears (4) turn until 
they “run out of teeth.”” Immediately 
the driven gear is released under ten- 
sion of torque spring (5). Quick escape 
of magnet generates the pulse on re- 
turn kick of magnet over the coils and 
a three-volt pulse is transmitted by 


wire to Badger Read-o-Matic register. 

Patents applied for in U.S.A. and foreign countries 
... the result of 
extensive torture tests 
—in the laboratory 
and in the field 


Badger’s trained staff of water meter 
experts were merciless in their testing 
of the Read-o-Matic. They exposed it 


to 25 degrees below zero. . . operated it 





submerged (generator entirely open He 
and precisely driving two registers as - 
pictured) . . . sent millions of gallons - 
of water through pilot models to test = 
accuracy at a distance of two miles... an 
pushing for performances far beyond pe 
the ultimate demands of Read-o-Matic th 
users. And throughout all the rigorous = 

r 


tests, Badger Read-o-Matic never 
missed a pulse . . . never failed to 
accurately record every ounce of water 
that flowed through the meters. 






The Badger Read-o- Matic is simple to install 
and requires no outside power. Doorbell-type 
wire carries the pulse from generator in 
meter to Read-o-Matic register. 























makes the big difference 


Here at our new 56-acre home in Milwaukee, 
research has paralleled Badger’s 50 years of 
experience .. . highly specialized water meter 
experience . . . to develop meters that excel 
around the world in accuracy, durability, de- 
pendability and low maintenance cost. Here 
the precision achievements in water meter de- 
sign are created and reach final production. 


From our engineering and research laboratories 


Hate’ 


is 


in the meters Badger builds... 


have come such Badger firsts as the self-locking 
anti-fog register cover... the exclusive Badger 
dovetail thrust roller insert ...and now the 
remarkable new meter-register that finally 
brings meter reading out in the open — the 
Badger Read-o-Matic! 

@ For further details or an actual Read-o- 
Matic demonstration, see your Badger rep- 
resentative — or write us direct. 


4545 WEST BROWN DEER ROAD « MILWAUKEE 18, WISCONSIN 











Ball Bearing Design. Reduces operating 
torque more than 509%! Less maintenance! 


“O" Ring Seals. No stuffing box! Packless, 
J & . “4° . . 
i dry-top design! Eliminates customary mainte- 
bY nance of packing. Greatly reduces friction while 


assuring complete, permanent lubrication of 


operating mechanism. 
& 


Direct-Acting Rod. Operates main valve 
| without auxiliary connections. Made of special 
— steel, sleeved with bronze at the “O” ring. 
ae 


FEATURES OF 
- ASSURANCE 


with Darling B-50-B Hydrants 


Extra Large Barrel. Delivers water at the 


nozzles with no appreciable pressure loss! 
Integrated Main Valve Assembly. Designed 
for easy, complete removal of all working parts 


on the hydrant rod! 





Positive Multi-Port Drainage. Unique 
design with automatic line-pressure flushing at 
every opening and closing makes stoppage or 
freeze-ups virtually impossible. 

For complete details on the outstanding 
B-50-B hydrants, other major features, types, 
sizes, ask for Bulletin 5710. 


“TRADE > 


MARKS 


DARLING VALVE & MANUFACTURING COMPANY 
Williamsport 22, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Lta., Brantford 7, Ont. 
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ELECTRONICS PKwy. 


Syracuse 
EXIT 7 37 





CreZon Keeps A’G’A 
Signs Waterproof 


@ Turnpike signs take a beating 24 
hours a day! But despite scorching sun 
and freezing winds, GPX* Green with 
its CreZon overlay really stands up. 

This is what the Elastic Stop Nut 
Corporation of America has found from 
its extensive use of CreZon along East- 
ern highways. 

The grainless, two-sided GPX Green 
withstands the worst weather without 
checking, splitting or grain rise. This 
CreZon overlaid plywood saves labor in 
the shop because it works easily and 
paints quickly. 

Next time you construct road signs— 
whether large or small—construct them 
of CreZon overlaid plywood. 


GPX is a registers 
Georgia-P 


CreZon overlaid plywood is available fror 
eading plywood manufacturers under var 


brand names 


Zz 


CROWN ZELLERBACH CORPORATION 
343 SANSOME STREET SAN FRANCISCO CALIFORNIA 
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OLIVER 


” ~ e 


Nation’s biggest lawn-mowing job 
handled by Oliver tractors 


New Jersey’s new Garden State Parkway is 173 miles of driving splendor. 
Wide, grass-covered center islands, outer shoulders and bays total up to 
enormous acreage— probably the greatest lawn-mowing job in the nation! 
Handling the king-size maintenance job is an Oliver fleet of 36 tractors! 
Pulling PTO-operated rotary mowers or with side-mounted sickle bar mow- 
ers, they keep the Parkway beautifully park-like in appearance at all times. 
The Oliver Model 550 in the picture above shows how these wheel tractors 
are ideally sized for production mowing work. The Olivers work even the very 
steepest of slopes with speed, safety and efficiency. 
Big contributions to daylong peak operator efficiency are Oliver’s masterful 
Giese 660 etn: te. OF Gener bb He maneuverability and operating ease with recirculating ball steering...com- 
popular tractor for right-of-way maintenance. fortable rubber-torsion spring seat...easy-operating controls...positive- 


With travel speeds up to 15 m.p.h., heavy- action double-disc brakes. 
duty cutter bar gives high-speed, precision 7 ° . . ° ° 
a ° —— - Whatever the size of your mowing job, whatever the extra jobs you want 
mowing. Hydraulic control raises or lowers : os rs “ . : 

codes bar Wom a8 Gelons beclenniel te weit performed—the Oliver 550 tractor will tool-up with the attachments you 


cal, Five- and six-foot swath sizes. Automatic need to do the work faster at rock-bottom costs. See your Oliver distributor. 


tHE OLIVER corporation 


Sot Industrial Division, 19300 Euclid Ave., Cleveland 17, Ohio 


a@ complete line of industrial wheel ond crawler tractors and matched allied equipment 


PUBLIC WORKS for August, 1958 





fastest growing acceptance in 


Allis-Chalmers 
crawler tractors 
for every application 


...plus a complete line of 
matched bulldozers, side 

booms, mounted rippers, 

other attachments. 


*All weights approximately as illustrated 
Twelve other tractor models available 


HD-21 


‘, 


225 net engine hp 
torque converter drive 
56.260 Ib* 


torque converter drive 
150 net engine hp 
39,090 Ib* 


all-gear drive 
141 belt hp 


HD-16 





Allis-Chalmers 
tractor shovels in a 
full range of bucket sizes... 


up to 7-cu-yd capacity to 
match requirements for 
various materials and 
job conditions. 





3-CU-YD 
225 net engine hp HD-16G 


150 net engine hp 
66,500 Ib 


47,800 |b 





Allis-Chalmers 
motor scrapers 
and wagons... 


five models that offer 
major advantages 

on big jobs or 

utility work. 


HAH 
(MIME 
HHMRHBH 

“nnn 


. 


TS-360 


280 hp 


Struck — 
Heaped — 


15 yd 
20 yd 


TW-360 


Struck — 17 yd 
Heaped — 24 yd 


200 hp 
Struck 
Heaped 


11 yd 
-15 yd 





Allis-Chalmers 
pull-type scrapers... 


the only line with low 
bow], high apron lift, 
forced ejection in 
every size. 


model 315 
Struck — 15 yd; Heaped — 20 yd 


model 106 


Struck — 6.1 yd 
Hecped — 8.5 yd 


id’ 


Led 


Struck — 8.4 yd 
Heaped — 12 yd 


model 44 


Struck — 4 yd 
Heaped — 5.5 yd 
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the business... otis CHALMERS... 


HD-11 94 belt hp HD-6 tiga Allis-Chalmers motor graders... 
23,960 te* 16,470 Ib* designed for comfort-conscious 
operators and cost-conscious owners. 


pi aS Se 
z rae e FORTY-FIVE 222-1 


® WS | 


=a, 





-CU-YD 


HD- 1g meee - HD- al 
32,000 Ib 


model D standard 


50 brake hp 
8,800 Ib (gasoline) 
9,350 |b (diesel 





10,900 Ib (gasoline) 
11,450 Ib (diesel) 
All-steel cab 
Shiftable moldboard 
Hydraulic scarifier 
Leaning front wheels 
Power circle turn 


TS-260 TS-160 


200 hp 155 hp 
Struck — 11 yd Struck 7 yd 
Heaped — 14 yd Heaped —9'/p yd 





MILWAUKEE WISCONSIN 


DESIGNED AND BUILT FOR HIGH-VOLUME 
PERFORMANCE YOU CAN DEPEND ON 





Look ahead... ove ahead...and stay ahead 
vith ALLIS-CHALMERS 
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a pleasure 


le 
My 


“BETCHA PAW WISHES MAW WAS 





AS EASY TO HANDLE AS TYTON.” 











FOR WATER, SEWERAGE AND 
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to handle! 


True. A balky wife can be a problem. 
But Tyton Joint® pipe...never! 


In fact, Tyton Joint pipe is so easy to assemble 
that even inexperienced crews pick up 


the know how quickly. Only one accessory needed— 


a specially designed rubber gasket that seats into the bell. 


The connecting pipe slides in, compresses the gasket 


to give a tight, permanent seal. 


No bell holes. No caulking. No nuts 
or bolts to fasten. And Tyton Joint pipe 


can be laid in rain or a wet trench. 


Want full details on how Tyton Joint pipe 
can save you money, time and trouble? 


Call or write today. 


U.S. PIPE AND FOUNDRY COMPANY 


General Office: Birmingham 2, Alabama 


® 
INDUSTRIAL SERVICE (KU Coa 
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Insert gasket with groove over bead in 
gasket seat 


Wipe a film of special lubricant over 
inside of gasket 











Insert plain end of pipe until it 
contacts gasket 











aaa 


Force plain end to bottom of socket... 
the job's done! 


6" Tyton Joint pipe for golf course 
sprinkler system in Illinois 





five years. The municipal debt sec- 

tion presents the latest issue of gen- 

eral obligation, revenue and special 

assessment bonds issued in 1957 by 

550 cities over 10,000 population and 

shows the dollar amount of bonds 

issued for sewers, water lines, off- 

street parki reet lighting, and available in all 
other types of improvements. Data principal 

for 616 cities over 10,000 p puiation distributing centers 


show the public 





nitely planned auu tinanc GC. Pail 


1) - sar nerior of 9 > 
AUTOMATION IN SCIENTIFIC five-year period of 1958-1962 by; 


ALASKA (Sex 
PLANNING MANAGEMENT 


wate. lines, public buil ARIZONA E 
ARKANSAS 
The full title of this text, whicl Is of f 
| : metne r financing Dy 
is reproduced in offset typing, RCW an + : 


A G 1 “xr S Py ‘urrel revenues, general obliga- aot acs 
£ 7UICE aif) - wocientifl . " 
tion bonds, and other sources H. W. M 
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” New inf mation is presented on CONNECTICUT 
visors al Ad! rs witn F f 


special suse tor cities ove DELAWARE 


subtitle “how t nalvze for office ~ : ‘ 
; 9.000 population, lons, and 


aucomation an -lectro-data proc- : : FLORIDA 
» oT | . ] otne! netropollitan area develop- 
a senior ad- 
\ > ments: employee organizations e De 
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LOUISIANA 


THEORY OF STRUCTURAL MISSISSIPPI | 

ANALYSIS AND DESIGN ie gta 

This textbook by Dr. James 

appendi Michalos, Professor and Chairmar Pioneer ai 
The text comprise ‘ 7” of the Civil En ering Dept. at NEBRASKA 
spaced | NYU, integ s the theory, meth- Nebraska Ma 
Address the author. John Sull ods and tools of structural analysis, HAMPSHIRE 
van, 4540 WT al Ave., be Vins " related design concepts ' 


W. Van Ke 
MONTANA 


JERSEY Dale & 
Calif Throughout. classical and modern bs MEXICO 
numerical method re applied to . YORK 
HIGHWAY obtain exact analy The book re- since ~My 
STATISTICS 1956 lates. methods of analysis to design 
This b lle un p os the 1956 procedures and mathematical treat- MONTE CAROLINA 
atistical and analytical ables of ment to physical concepts and be- NORTH D DAKOTA 


ighway-user taxation, 345 ‘Hust: ‘ations and 32 tables and is 
«y state and local hig! priced at $12 teten are available 
shway mileage and Federal from The Ronald Press Co., Book en ner = 
ghways. Copies are $1 each Publishers, 15 East 26th St., New + eorene le 
ivailable from the Supt. of York 10. N. Y PENNSYLVANIA 
U S. Government eames ar 
Office Washington 25 SOUTH CAROLINA 
: ANNUAL REPORT SOUTH DAKOTA 
OF —s ORLEANS peo i 
1958 MUNICIPAL The City of New Orleans, La., has Power E 
YEAR BOOK recently released a very fine Annual 
The 25th annual Municipal Yea Report on their accomplishments 


iterest on motor fuel, mo- havior. It contains 552 pages, with 
OHIO 


Columt Da 


300k is a comprehensive review of during the past 12 months. Some of UTAH. 
municipal government in the the developments under 2. VERMmOte ane 
United States. The 1958 edition con- tion or near completion include the VIRGINIA 
2 2 : ‘ ices Mnctemaink 4 

tains 24 major tables with informa- following: Civic Center pier )p- WASHINGTON 

. 7 r » Car , , 
tion on the organization, personnel, ment; Te usted Building at Moisant Weeneushty iachtne: 
: WEST VI 
finances, and activities of citie r Airport; Main Public Library; As- ; — 
the United States. Highlights in sembly Center; Youth Study Center; 
lude special sections on municipal and in addition the city government 


rkst Pa 
gn 


ge : WYOMING 

debt nd public improvements has continued to produce more and Wortham Mac! 
: pr : * ae HAWAII 
planned and financed for the nex better municipal services. eawerd Fi 
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HI-WAY SPREADERS Now Ready 
for Ice Control Demonstrations! 


HI-WAY Ice Control 
Spreaders To Fit 
Every Specification! 


Model Y—Front end spinner, 
side mounting with oscillating 
conveyor—lets you see what 
you're doing. 


- 2 = 


Model Y2—Reversible body 
provides front spinner location 
for ice control—rear corner loca- 
tion for seal-coating. 


Model DD—Tailgate mounted 
spreader for quick ice control 
treatment and seal-coating. 





PUBLIC WORKS for August, 1958 


\ 


MODEL “E” 


DUMP BODY 
MOUNTED 

With side or 

rear mounted 
engine. 


TRUCK 


With side 


N 


MOUNTED 


whS 


—— 


a ans 


SE 


- 


* | 
mounted engine \ hy 


or PTO drive. 


* 5 


¢ New, Low Center of Gravity « 24° Conveyor Width 
e Smooth Material Flow « Quick Positive Control 
e High Angle Sides Prevent Bridging 


¢ Heavy duty, hi-strength roller type conveyor chain. (Made 
exclusively by Highway Equipment Company for Hi-Way 


Spreaders). 


¢ Greater lateral and vertical side bracing. 


¢ Optional and accessory equipment to fit every highway 


department need. 
Highway and street depart- 
ment engineers: Now, before 
you prepare specifications for 
new ice control equipment, 
watch a demonstration” of the 
Hi-Way Model “E” Spreader. 
Check the advantages of the 
wider 24” conveyor width 
which permits a smoother, 
even flow of any type of 
material you will spread. See 
how a lower spinner height 
aids traction—gives wider and 
better controlled coverage at 


intersections and in traffic. 
Find out how this versatile 
spreader handles seal-coating, 
dust control and road stabili- 
zation jobs without major 
equipment changes! 





Our Business Is 
S-P-R-E-A-D-I-N-G! 
e New Management 


e New Distribution 


e New Nationwide Service 
Facilities 











*Look on the adjoining page for the distributor nearest you. 


HIGHWAY EQUIPMENT COMPANY 


601 D. AVE. N. W. 


CEDAR RAPIDS, IOWA 
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ROILINE ENGINES tee ARE BUILT BY WAUKESHA..... 








THESE FORMER LE ROI MODELS BECOME WAUKESHA ROILINE ENGINES 


° , : 
Model Max. Torque Brake Horsepower at Engine Speeds Indicated 
Lb./Ft. @ RPM | 600 800 1000 1200 1400 1600 1800 2000 2200 2400 
8 540 


H540 4%. x4“ 454... 900 68 87 105 122 151 164 173 178 : 
H844 54% x4% 8 844 671....1500 113 145 205 255 274 290 299 
F1500 6% x7 


1503 1165.... 650 176 214 


These are engine ratings on LP Gas... 


send for Power Chart with ratings for en- 
H2000 6%x7 2004 1590.... 650 240 280 gines and complete power units operating 
on natural gas, LP Gas, and gasoline. 
L3000 6% x7 3006 2420.... 650 5 360 435 


L3460 74 x7 3468 2750.. 900 416 527 635 @ 1350 RPM 


14000 7.54x7.5 4000 3110.... 471 595 


WAUKESHA MOTOR COMPANY 
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. coe CHO fyanoud Waukee Quali Cnt 


AQLiNe 


(formerly Le Roi) 


THE ADDITION of 


these well-known gas 

and gasoline engines 

to the Waukesha line... 
produced by Waukesha 
engine-builders and sold 
through the former Le Roi 
engine distributors... 

is of great importance 

to all users of internal 
combustion engine 


power. 


The principal models of Le Roi gas and gasoline 
engines, formerly built by the Le Roi Division of 
the Westinghouse Airbrake Company, have been 
sold to the Waukesha Motor Company. The en- 
gines listed on the opposite page will be known 
as Waukesha ‘““ROILINE” engines, and be built 
as bare engines, complete power units, and with 
components and accessories for special services. 


Le Roi engines are widely used in the oil indus- 
try, and in various types of cotton ginning, com- 
pressor, generator, and pumping installations. 
They have been well-known in these fields and in 
other internal combustion engine applications for 
many years. 


] 


Waukesha has all rights to the manufacture and 
sale of these former Le Roi engine models and 
the service parts, patterns, and designs. Waukesha 


will produce the V-8 models H-540 and H-844 
high speed transport and industrial engines in the 
Waukesha plant. The remainder of the engine 
models, including the in-line Six and large V-8 
and V-12 engines, will be manufactured in 
Waukesha’s Climax Division plant at Clinton, 
Iowa. ROILINE engines, parts, and service will 
be available in all sections of the country to 
owners, operators, and purchasers of these fine 
engines, through the ROILINE distributor or- 
ganization. OEM accounts normally serviced 
directly by the manufacturer will be handled 
through the Waukesha headquarters sales office. 

This expansion of Waukesha’s production will 
enable Waukesha to manufacture and supply in- 
ternal combustion engine power for any require- 
ment from 6 to 1200 horsepower in all normal 


@ The trade mork LE | s used 
lice e Airt 


speed ranges and for use with all standard fuels. 


- SEE YOUR ROILINE DISTRIBUTOR 


ARIZONA 
Casa Grande 
Engine Service Company 


ARKANSAS 
Paragould 


Wonder State Manufacturing Co. 


CALIFORNIA 
Long Beach 
Engine & Equipment Company 


ILLINOIS 
Centralia 
John Nickell Company 


LOUISIANA 
Shreveport 
Ingersoll Corporation 


OHIO 


Columbus 
Cantwell Machinery Company 


OKLAHOMA 
Chickasha 
Chickasha Gin & Mill Supply 
Oklahoma City 
Carson Machine & Supply Co. 


PENNSYLVANIA 
Pittsburgh 
P. C. McKenzie Company 


TEXAS 
Houston 
Southern Engine & Pump Co. 
Lubbock 
Farmers Supply Company 
Odessa 
General Machine & Supply Co, 
Wichita Falls 
Nortex Engine & Equipment Co, 
UTAH 
Salt Lake City 
Transport Equipment Center 
WYOMING 
Casper 
Emrick & Hill Engine & Equipt. Co. 


Waukesha, Wisconsin « New York ¢ Tulsa « Los Angeles 
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Slash Costs! Get More 
Than 40 YARDS Per 
Trip With These Giant 
‘‘PORTABLE DUMPS’’ 


See the driver pick it up 
WITHOUT LEAVING CAB! 
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se 


3 simple 

cylinders do 
the work... 
NO CABLES! 


PUBLIC 


a Sag aa ES 


WORKS for August, 1958 


End LONG-HAUL PROBLEMS 


“ pemesrel 
INDSAU 


Can Be Used As Transfer Station 


MCAA TER NINICYC lip ¢ - 
EN ER-DINOSAUR (¢ 


4 _ _ 
mt an be 
for DEMPSTER- 


CaNat 


Write Today for Free Bulletin, Dept. PW-8 
DEMPSTER BROTHERS 


KNOXVILLE 17, TENNESSEE 





EQUIPMENT and MATERIALS 


FOR 
YOUR 


PUBLIC WORKS PROGRAM 


NEW LISTINGS 


Sand, Chip and Calcium 


Chloride Spreader For Ice Control 
429 


Information on the 


Hydepak Refuse Packer 
437 


Sealed Register Water Meter 
Contains 15 Stock Parts 


Design Manual on Valve 


Remote Control Systems 
451 


\ 
Concrete 
Cutting Machine 


Handbook on Condensation Drip 
and How NoDrip Can Cure It 


45/ 


Tachograph for Recording 
RPM and MPH on Trucks and Buses 


488 


The engineering information § in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works programs. Just circle num- 
bers you want on the reply card, 
sign and mail. This free Readers’ 
Service is restricted to those active- 
ly engaged in the public works 
field of cities, counties or states. 


New Concepts in Air 


Diffusion in Sewage Treatment 
446. |} 


Gravimetric Feeders 
and Batch Weigh Plants 


447 


Decals for 


Trucks and Equipment 
464 


Continuous Loss-in-Weight 


Feeding Systems 
466 


Granite Traffic Control 


and Highway Safety Products 
467 


Automatic Valve 


Actuating Conversion Unit 
469. | ed ¥ 


Catalog on Floodlights, Airport 
Lighting Equipment and Traffic Control 


471 


Portable and Mobile 


AM Radiotelephone 
480 


Trenching, Loading 


and Dozing Machines 
482 


Ottawa Truck-Mounted 
Backhoe For Chevrolet Trucks 


486 e 





MORE LISTINGS ON 
PAGES 39 TO 54 





Torque-Flow Sewage Pump 


For All Phases of Sewage Treatment 
496 P10-1 e e 


Conveyor Chain Discharge 


on Ice Control Bodies 
497 B 


Monotube Poles For 


Highway Lighting and Signing 
509 


Use the 
Reply Cards 
For Prompt Service 


PUBLIC WORKS for August, 


1958 











To order 


NEW LISTINGS (Cont.) 


Hydraulic Mowers for 


Highway and Industrial Use 
498 


Automatic Blade Control 


For Caterpillar Graders 
501 I 


Floatless Liquid 


Level Controls 
513 


Incinerator 


Charging Gates 
516 


Centralized and Remote 


Operations Control 
517 


~_ Use The Reply Card __ 


Complete Ice and Snow 
Fighting Equipment 
523 ‘ 


Calcium Chloride For 
2-Way Highway Ice Control 
526 } t t 


) ( 


Lift or Lower 


Snow Plows Automatically 
531 Bat 


Gas and Gasoline 


Engines Described in Literature 
535 I 


Badger Read-o-Matic Register 


For Outside Water Meter Reading 
536 I } Ma 


PUBLIC WORKS for August, 


these helpful 


1958 


booklets check the reply card opposite page 40. 


HUBER-WARCO 
3-Wheel rollers | 


torque converter for greater efficiency 


The Huber-Warco 3-WHEEI 


built for economy, performance a1 


converter, tail-shaft govern 
. doubles availabl 


ciency 


consumption . , . maintains rolling speeds 


I 


ROLLER is a pi 


powe! and suppli BS i 3 


ywwerful 


1d durability. , ymbination of torqui 


the effi- 
cuts fuel 


e 
automatically at any set speed 


Both standard and variable weight models are available. See your Huber- 


Warco distributor for complete details 


ae = 
LY 


TANDEM ROLLERS 3-WHEEL ROLLERS 


Products of HUBER-WARCO COMPANY, Marion, 


HUBER-WARCO COMPANY, Marion, Ohio, U.S.A. 
Send specifications on Huber-Warco 
3-wheel rollers. 
Send specifications on: 
] Motor Graders C 


Maintainer 
Tandem Rollers 


Name 
Title 
Company 
Address 


City 
8-PW 


MAINTAINER 


MOTOR GRADERS 


Ohio, U. S. A. 

















To order these helpful booklets check the reply card opposite page 40. 


NEW LISTINGS (Cont.) Cushioned Swing Efficient Coagulation 


o 
Check Valve With Ferri-Floc 
552 Phe : arar lot 69. Advantages claimed for Ferri-Floc as 
nag onset bul : a coagulant include wide pH range, quick floc 
Concrete and Bituminous Materials from the olden = 4indersor lve Sy formation, manganese removal control of cer- 
54) > : ry Bit 1 33, Pa tain tastes and odors plus other aids in high 
a : ard tor s ihcati quality water production. Check reply card for 
mplete lFerri-Flo jata Tennessee Corp., 
Manual on Solving Grant Bldg., Atlanta, Ga 


Drainage Problems Convenient Reference Manual Covers 
554 \ ; Mar 


Equipment For the Testing of Soils, 


Cast Iron Pipe, Valves and Hydrants 
D ro : . . An 80-page manual, issued by R. DBD 
Protective Clothing ; a 2 o. Independence Sq., Philadelphia 5, 
: lculatio xcava Ye Pi ae a a Sand-Soun” 
For Public Works Departments f lling t k t , ent ecifica i and-Spun 
teth] ‘ ( > ron pipe and fittings, outlines types of 
542 joints available, lists dimensions and weights in 
convenient tables and includes, in addition, full 
engineering data on the Mathews fire hydrant 

and R. LD. Wood gate va 


Engineering Data on 

Screening Equipment 
77 Vater sewage and industrial waste 
screening equipment is fully described in a 2% 
Refractory Brick WATER WORKS age book. N 58 yffered by Link-Belt Co., 
and Other Shapes mar, Pa. ( te data for the er er and 
544 2 “ssc yp aay , 


a 

Meters and Instruments 

For Water Works 
43. An attractively arranged 20-page book- 7 . 
ssue y Sparling Meter Co., 225 Ne Automatic Engine 

e City Blvd., El Monte, Calif, furnishes Centrol Equipment Manual 

R : jata on the full line of Sparling meters, : , 

ockwell Standard indicator-totalizer-recorder instruments and 83. 1 is catalog contains desc 
Flanged Butterfly Valves thes special instruments and controls. Check ait ecu mene. Ge anieol ceseen 
the reply card for your copy, or write for : ‘ _¥ a! con com 
545 Bulletin 214 mendations, control selectien chart, accessory 
nae . t ty st t S$ and 4a 


pa 


Handbook of Cast Iron 
Pipes and Fittings 


‘ a. Full engineering data mn pr duste, ot Manual on Instrument 
. the Alabama Pipe Co., including Super e . . 
Traveling Lavaud cast iron pressure pipe and pipe fittings, Accessories and Supplies 
Water Screens valve boxes and other municipal castings are 96 I age loose-le 
provided in Pressure Pipe Catalog No. 54, a » a ¢ 
548 196-page publication of Alabama Pipe Co., rices 
Anniston, Ala Weights, dimensions and speci t 
fieations are clearly indicated in this easy to 
use reterence Requests for this valuable pub g l " 
lication should be accompanied by your busi the reply card or write 
ness letterhead Mass., for your copy. 





T. E. POTTS EQUIPMENT CO. DELIVERS 


8 NEW BAUGHMAN SAND and CINDER SPREADERS 
TO CITY OF BUFFALO 


: LUBE-IMPREGNATED CHAIN DISCHARGE .. . a Baughman exclusive, 

Befou YOu. Apecify, consider how positively insures greater corrosion resistance and virtually eliminates 
; ; : ’ chain freezing. 
operating efficiency will be increased and TOUGHEST CHAIN DISCHARGE of any ice control body . . . total test 
strength of 40,000 Ibs. 
STRONGEST BODY MADE... with reinforced top edge, extended side 
with these important Baughman ice con- jacks and internal bracing for full body support. 
FEWER WORKING PARTS . . . less maintenance, yet positive spreading 

trol features: with even, quick, safe discharge. 








long-life low cost performance assured, 


WRITE TODAY for illustrated Bulletin A-408-B. Better Service Through Better Engineering 


Service and Parts from 200 Service Branches. 


155 SHIPMAN ROAD JERSEYVILLE, ILL. 
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NEWER THAN TEXTBOOKS 
... and often lots more helpful! 


We all treasure our textbooks, but it's smart business to have 
the very latest product information on hand whenever a new 
purchase or another engineering project is contemplated. 
Manufacturers’ literature is revised frequently, so you can 
check the current specifications on all sage of products. 
Our Readers’ Service Department will help you get up-to- 
the-minute data on equipment, materials and services. 


COLLECT NEW DATA See pages 38 to 54 and 195 to 200 

IN A HURRY for a quick review of new products 
and valuable literature. To get the data you need, circle the 
corresponding numbers on the tear-out card on this page, 
print your name, title and address, and drop in the mail. All 
requests are handled promptly. 





BUSINESS REPLY CARD 


First Class Permit No. 7, Ridgewood, New Jersey 











READERS’ SERVICE DEPT. 


PUBLIC WORKS Publications 
200 SOUTH BROAD STREET 
RIDGEWOOD, N. J. 


Thousands 


use this | " 


C8 EEE EEE EEE ESSE SEES SEES SSSESSESSESESEFSSEESSESSSESESSESESETETEOESS SOSCC SSCS ESET ESTES ESE 
: 


USE THIS CARD to get detailed information 


on products and materials mentioned in this issue. 
Circle numbers below and mail today. 


Booklets from pages 38 to 54 


20 22 27 29 32 34 39 42 43 44 45 49 
5i 52 61 67 69 76 77 81 83 84 % 107 
109 124 139 142 147 156 170 172 177 178 188 198 


efficient method : 
to keep | 


517 523 526 529 530 53) 534 535 536 537 539 541 
542 544 545 648 552 554 559 566 586 590 605 415 
627 628 641 662 665 668 669 672 685 694 695 699 


up-to-date 


207 211! 212 221 227 241 242 266 268 276 277 280 
281 295 299 308 312 321 322 329 331 332 335 336 
338 343 365 378 389 395 396 398 409 410 415 422 
425 426 429 434 435 437 439 440 441 445 446 447 
448 451 452 454 455 457 464 465 466 467 469 471 
480 482 486 488 496 497 498 499 501 509 513 516 


713 764 768 780 


New Products, pages 195 to 200 
8-1 82 83 84 85 86 8&7 88 8-9 8-10 
6-11 8-12 8-13 8-14 8-15 8-16 8-17 8-18 8-19 8-20 
8-21 8-22 8-23 8-24 8-25 8-26 8-27 8-28 8-29 





Name (Pleose Print) 
Occupation 





Street 








City 








NOT GOOD AFTER SEPT. 15, 1958 





Meetings and Conventions 


Pennsylvania Section, FS&IWA 
University Park, Pa., Aug. 18-15 


Water Pollution Abatement Conference 
Chicago, Ill., Aug. 27 


Michigan Section, AWWA 
Grand Rapids, Mich., Sept. 8-10 


New York Section, AWWA 
Lake Placid, N. Y., Sept. 10-12 


Georgia Section, FS&IWA 
Atlanta, Ga., Sept. 10-12 


New England Water Works Ass'n. 
Poland Spring, Maine, Sept. 14-17 


Rocky Mountain Sections, AWWA and 
FS&IWA 


Denver, Colo., Sept, 15-17 
International Congress on Large Dams 
New York, N. Y., Sept. 15-20 

Ohio Section, AWWA 
Cleveland, Ohio, Sept. 17-19 


Wisconsin Section, AWWA 
Wausau, Wis., Sept. 17-19 


South Dakota Water & Sewage Works 
Deadwood, S. Dak., Sept. 17-19 


Prestressed Concrete Institute 
Chicago, Ill., Sept. 21-25 
Public Works Congress & Equipment Show, 
APWA 
Kansas City, Mo., Sept. 28-Oct. 1 


National Highway Conference for County 
Engineers and Officials 


Kiamesha, N. Y., Sept. 29-Oct. 1 


National Institute of Governmental 
Purchasing, Inc. 


Boston, Mass., Oct. 5-8 


Federation of Sewage & Industrial Wastes 
Ass'n. 


Detroit, Mich., Oct. 5-9 


17th Annual Ohio Short Course on 
Roadside Deveiopment 
Columbus, Ohio, Oct. 7-10 


American Society of Civil Engineers 
New York, N. Y., Oct. 13-17 


8-58 


USE THIS CARD to get detailed information 


on products and materials mentioned in this issue. 
Circle numbers below and mail today. 


Booklets from pages 38 to 54 


20 22 27 29 32 34 39 42 43 44 45 49 
51 52 61 67 69 76 77 81 83 84 9% 107 
109 124 139 142 147 156 170 172 177 178 188 198 
207 211 212 22) 227 241 242 266 268 276 277 280 
281 295 299 308 312 321 322 329 331 332 335 336 
338 343 365 378 389 395 396 398 409 410 415 422 
425 426 429 434 435 437 439 440 441 445 446 447 
448 451 452 454 455 457 464 465 466 467 469 47) 
480 482 486 488 496 497 498 499 501 509 513 516 


Name (Please Print) 


Occupation 


517 523 526 529 530 531 534 535 536 537 539 54! 
542 544 545 548 552 554 559 566 586 590 605 6!5 
627 628 641 662 665 668 669 672 685 694 695 699 
713 764 768 780 


New Products, pages 195 to 200 


8-1 8-2 8-3 84 85 86 8-7 8-8 8-9 8-10 
8-11 8-12 8-13 8-14 8-15 8-16 8-17 8-18 8-19 8-20 
8-21 8-22 8-23 8-24 8-25 8-26 8-27 8-28 8-29 





Street 
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READERS’ SERVICE DEPT. 


PUBLIC WORKS Publications 
200 SOUTH BROAD STREET 


RIDGEWOOD, N. J. 


American Bridge, Tunnei and Turnpike 
Ass'n. 


Richmond, Va., Oct. 15-18 


International City Managers Ass'n. 
Dallas, Texas, Oct. 19-23 


41st Annuol Meeting National Slag Ass'n. 
Washington, D. C., Oct. 21-22 


Virginia Highway Conference 
Lexington, Va., Oct, 23-24 
World Meeting of International Road 
Federation 
Mexico City, Mexico, Oct. 26-31 


California Section, AWWA 
Los Angeles, Calif., Oct. 28-31 


Institute of Traffic Engineers 
Miami Beach, Fla., Nov. 11-13 


American Ass'n, State Highway Officials 
San Francisco, Calif., Nov. 28-Dec. 5 


American Municipal Ass'n. 
Boston, Mass., Nov. 30-Dec. 3 


IT'S AS EASY 
AS THIS 


v 


EACH ITEM HAS A 
NUMBER 


DECIDE ON WHICH ITEMS 
YOU WANT MORE DATA 


CIRCLE THE CORRE. 
SPONDING NUMBERS ON 
THE CARD 


SIGN THE CARD, AND 
MAIL. NO POSTAGE IS 
NEEDED 


PUBLIC WORKS WILL 
MAKE SURE YOUR RE- 
QUESTS ARE FILLED 





READER SERVICE is a monthly fea- 
ture of PUBLIC WORKS Magazine 
designed to help the reader get all 
the information needed with the mini- 
mum of time and effort. Mail your 
card today! 














Elevated Tanks and 


Other Storage Facilities 
32 pe ation sheet 


as HUBER-WARCO 
Plastic Wash Troughs 


For Water Treatment : eale) fo] mei g- lol] g- 


wa 


Rapid Sand and 


Pressure Filter Data 


Engineering Data on 


Diatomite Filters 
139 


Engineering Data 


On Gravity Filter Design 
170 ete 


Mueller Copper 
Water Meter Yokes 
242 t 


bank sloping made easy 


Chapman 
Standard Sluice Gates .xclusive with Huber-Warco MOTOR GRADERS is the complete 
276 idrauli ab-controlled blade movement. In less than a minute, 
operator can move th lade from a 90 
ping position yn le to 90° on the other. There are NO manual 
Clow Bell-Tite ents to be made. This bonus feature is on all Huber-War 
Cast Iron Pipe onverter and standard transmission MOTOR GRADERS rangin; 
280 power from 75 to 195 h.p. Get all the important facts 


Huber-Warco distributor today 


Davis Back-Hoe 
and Davis Loader 
312 


MAINTAINER MOTOR GRADERS TANDEM ROLLERS 3-WHEEL ROLLERS 


Products of HUBER-WARCO COMPANY, Marion, Ohio, U. S. A. 


Renew Pipe Performance 
With Cement Mortar Lining 
322 x t t 1 ne HUBER-WARCO COMPANY, Marion, Ohio, U.S.A. 


Send specifications on Huber-Warco 
motor graders. 





Send specifications on: Maintainer 
Tandem Roller 3-Wheel Roller 


Points to Consider Name 
in Filter Sand Selection 

332. Best operation of rapid sand fl*sre 
requires filter media which is hard, properly 
shaped, caretully graded and perfectly clean 
Filter sand and gravel which meets these exact 
ing requirements is available on short notice Address 
from Northern Gravel Company, Box 307, Mus 
atine, lowa City 


8-PW 


Title 


Company 
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To order these helpful booklets check the reply card opposite page 40. 


Valuable Bulletin on 
Rodney Hunt Sluice Gate 


61 


Complete Catalog and Reference Dato 
on Valves and Fittings 

211. The entire M & H line of valves. 
fittings ar accessories for water works, filtra 
tion, sewage disposal and fire protection are 
illustrate and fully detaile n Catalog 52 
issued by M & H Valve & Fittings Co., Annis 
ton, Ala. In addition to complete data on these 
products, there are many ages devoted t 
rely t er neering data very lesigner should 


have a 


Non-dusty, free-flowing dry 
chlorine for control of algae 
and bacteria in: 


reservoirs + basins + tanks - flumes 
pumps + supply equipment 


ATH 
a” 'Es 


4 
° 
4 conP? 





” ° 
° 7 
6 T > OLIN MATHIESON CHEMICAL CORPORATION 
I ial al 0 INDUSTRIAL CHEMICALS 
© £ HTH® is o trademark 
% oe? 


Complete Story of Rubber as 
a Coupling Medium in Pipelines 
295 1 Enter ise'’," booklet describ 
| t ¢ it f pipe used 
rworks projects 
Kent Manu 


Kent, Ohi 


Factors to Consider in 
Elevated Tank Selection 


299. Detail n the several different types 
1 tanks including capacity 
limensions and other factors to 
1 the selection of elevated tanks 
lus discussions of 

1 foundations are 
Pittsburgh-Des 

i, Pittsburgh, 


“ODV 


HTH Granular contains 
70% available chlorine. 
It is packed in 100-Ib. 
lithographed steel drums 
and in cases of nine 
5-Ib. cans. 


BALTIMORE 3, MO 


5556 


Manual on the Hersey 
Disc Water Meter 


iustrations de cription 
meters 


Check the 


Technical Bulletin on Swimming 
Pool Filtration Equipment 


page technical 


Tips for Installing 
Orangeburg Pipe 
336. Go i 


e) 


Convertible 2-yd. 
Hydrohoe, Hydroshovel and Hydrocrane 
338. The B ; H-s H a 


Information on 
Boring Machines 
365 it i 


Automatic Bin Level 


Indicators For All Bulk Materials 
Bir 7 stors for —— 


Bin-D 


M 


What You Should Know 


About Hypochlorination 


395. ‘“‘Hypochlorination of Water’’ is the 
name of an informative publication issued by 
Mathieson I 1 Corp., Industrial 
Chemicals Div., Itimore 3, Md In it there 
S$ a discussior theory, practice 
nd equipment ontrol of algae, tastes and 
lors; and laboratory r 


Helpful Engineering Data 
on Cast Iron Pipe 

422. Complete data on McWane Super 
DeLavaud centrifugally cast pipe with bell 
and spigot or mechanical joints is contained 
in Bulletin WP-54, issued by McWane Cast 
Iron Pipe Co., Birmingham 2, Ala. Size range 
includes 2” through 12” diameters, 18 feet loug 


Ditcher for 


Water Pipe Laying 
426. A vertica 


Data on Adjustable-Speed 
Magnetic Drives for Low-Lift Pumps 
465. A catalog is available from Electric 
chinery Mfg. Co Minneapolis 13, Minn 
nut E-M Vertical Synchronous 
Drive Units. Engineers 
for information on this 
pumps 


M 


Modern Elevated 
Water Tanks 


_ 566. A 16-page bulletin describing 2 types 
of water storage tanks, the waterspbere and the 
waterspheroid, is available from the Chicago 
Bridge & Iron Co., 332 South Michigan Ave., 
Chicago 4, Ill. Standard sizes from 25,000 


ga 5 gals. are covered 
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Crew can start to reload 
in 4 seconds! 





GarWood 
LODADTAL OY 0) 


CYCLOMATIC PACKING ON THE NEW 
LOAD-PACKER 500 SPEEDS COLLECTIONS 
..sPERMITS FASTER SCHEDULING! 


Here’s a unit that won’t keep your crew waiting! The 
revolutionary Load-Packer 500 with Cyclomatic Pack- 
ing system lets crew start to reload just 4 seconds after tow Oar Weed Pencil Gates Cabanas 
packing cycle begins. Complete packing cycle requires snap quickly on and off without use of chains 


lv 10 sec 1s! or cables. Complete hydraulic operation is 
ont) seconds . controlled with one lever. Simple yet rugged 


With dual packing cylinders exerting 81,000 pounds design stands up under day-in, day-out use. 
of force directly at floor level, the new Load-Packer 
500 packs up to 25% more refuse per load. Refuse 


is thoroughly crushed and compacted. 


Put the Load-Packer 500 to work in your collection Vor 00d 
system. Contact your Gar Wood - St. Paul truck equip- INDUSTRIES INC 
ment distributor. Or, write to Customer Service Dept., ’ . 


Gar Wood Industries, Inc., Wayne, Michigan. Wayne, Michigan « Richmond, California 
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To order these helpful booklets check the reply card opposite page 40. 


What You Should Know Slide Rule For 
About the Rubber Woterstop 
448 S 


A Handbook of Sewer Cleaning 
Chemical Feed Calculations Methods and Materials 
ly chemical fee 44 Complete eas f 


nee j very type of wer cleaning 
ndustrial Che il . eve e 


a 


Copper Sulfate In Control Calgon TG For Bette 
r 
of Microsco i 
529 pic Organisms — Corrosion Control in Water Systems 


780 


Right Angle Gear 
Drive For Centrifugal Pumps 
107 


Manual on Valves, Packaged Underground 


; ie 
Fire Hydrants and Accessories sas gg 
_ 559 ; ng Darling 


: SEWERAGE AND WASTE TREATMENT 


What You Should Know About 
Trickling Filter Underdrains 
20 


Bituminized Fibre Pipe 


For Sewer Connections 
172 


Data on Mechanical Joint 
Tapping Valves and Sleeves 
605 mechanical joint tapping valves 
and sleeve are described in literature ava 
able from E« Valve Also described are re 
‘ S na asbestos cement 
water t I Valve 
Manual on 
paix Sewer Structures 
178 
Fiuo-Chlorinator For Helpful Design Data 
Fluoridation and Chlorination For Sewage Ejectors 


695 81 


How Mud-Jack® corrects sunken slabs 


Want an easy, low-cost way to pockets, water or water sat- 
raise settled sidewalks, street urated materials — raises the 
slabs, curbs, gutters, driveway concrete slab — leaves firm x Sew = Catalog 
approaches? Check Koehring” permanent sub-grade. Two ‘| Relays, Relay Enclosures, Con 
Mud-Jack. It pumps soil-ce- sizes available: A small porta- . tactors and Starters, Multiple 
ment slurry under pressure into ble Mud-Jack for cities, a larg- Pump Controls, Electrode Holders, 
small holes drilled through er model for maintenance, F - Siastar 
pavement. This displaces air low-cost repairs on highways. . = ~ Special 


also covers Induction 


and Relay Combinations, 


Controls and Panels 








B/W CONTROLLER 


' CORPORATION 
reg FIRST and FOREMOST 2224 E. Maple Road 
TITLE IN THE FLOATLESS Birmingham, Mich 
DEPARTMENT CONTROL FIELD 

STREET 


KOEHRING DIV., Milwaukee 16, Wis. Se"? vs new 


Mud-Jack catalog 


CITY, STATE 
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The 544 loads snow at 7-11 cu. yd. per min. Or 
loads coal or leaves . or converts to the 
lowest-cost way to load aggregate from stock- 
pile to truck. A 15 m.p.h. road speed and a 
hydraulic truck trimming conveyor boost speed 
and efficiency on any job 


Snow loaders that pay off all year ’round 


Big snows are costly. Traffic gets jammed .. . fire problem neatly and economically. As snow loaders, 


trucks and police cars are blocked . . . business 


drops off. Time and money are lost 


these machines have the high capacity and easy 


maneuverability to open up snowbound commu- 


But snow removal is costly. For most cities and nities in a hurry. Between snow seasons, these 


towns it’s too costly to maintain single-purpose versatile Barber-Greenes handle coal or easily con- 


snow removal equipment. vert to leaf and aggregate loaders to extend their 


Barber-Greene multipurpose loaders solve this efficiency to a year-round basis. 


The 550 loads snow at 6 cu. yd. per min. As a 
windrow loader, its capacity is 4 cu. yd. per 
min., which keeps it ahead of all trucks normally 
available. Highly maneuverable, with a 10 m.p.h. 


road speed and a turning radius of only 8'6”. 


for details on these all-season loaders today. 


AURORA, ILLINOIS, U.S.A. 


CONVEYORS... LOADERS... BDITCHERS ASPHALT PAVING EQUIPMENT 
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To order these helpful booklets check the reply card opposite page 40. 


Dorr-Oliver CompleTreator Get Data Now on This Portable, Standby 


For Small Sewage Plants Catch Basin Cleaner Or Continuous Power 
266 \ ' 198. Simple powerful pneumatic bucket 1s 440. Generators and power plants. for 
) O t i by Netco Catch Ba Cleaner Folder mergency, portable ynitir is power are 
i l ration of i 1 n ratur available from 
. Netc Katolight ‘ ration o 89-107, Mankato, 
\ mation moto generat 
frequency char 


rs up to 40( K 
Dependable Engines for 


Sewage Treatment Plants Vitrified Clay Floor . 
Sewage and Industrial Sludges 227. Cl ‘ ewage . ie ae System For Trickling Filters 
281 f formatior = the able f nt t rat 452 The IMCO two unit floor is noted 
mechanical strength, simplicity of con 
and arge percentage openings for 
The units are self spacing and easily 
: Check the reply card or write In 
faterials Co., Somerset St. and Tren 
Philadelphia 34, Pa., for complete 


How to Dispose of 


Centrifugal and Turbine Type 


: : Ww n e Plants ; 
Engineering Data on Dongs Cur Sreter one Seung Controls For Use in Pumping 
321 Turbine-type pumps, close or flexible 


iple drive, side suction centrifugal pumps and Stations and Sewage Plants 
flow pumps are described in Catalog aint : 
ilable from Aurora Pump Div., The New 662. Single and multi-pump sump controls 
: Brake Co., Loucks at Dearborn, Au pressure operated for use in pumping stations 
in 


Gas Safety Equipment 
343. Pl ( : 


Included is a pump selection guide nd sewage disposal plants are described 

= ' » ter re availabie from Healy-Ruff Co., Water 

. . Le Controls Div., 2255 University Ave., St 
Getting Improved Sludge Dewatering “7 2 Gs Un ee Ge Gs 
With Non-Clogging Vacuum Filters ressure operated \sump controls are owe 
. 425. Latest information on the Komline _— with general descriptions and teatures 
Device Used to rson “Coilfilter,” which features non 


. . yging, permanent filter media to obtain con Catalog on 
Regulate Flows of Liquids tant output and low operating cost is presented ° . 
ta or ail f zt 1 illustrated Bulletin No. 106 by the Komline- Steel Grating 
ty nstallatior rson Engineering Corp., Peapack, N New 
ire to investigate this improved method of 
1dge dewatering. Check the reply card today 


V-Notch Chlorinators 


For Water and Sewage Plants 
Filter Sand 590. Bulletins on the Series A-711 and t Reinforced Concrete Pipe 
titer n Series chiorir ra aft yailat f 
a s - a ' hee o- —— pied avai For Culverts and Sewers 
j : Wallace ¢ lernan nec., bo 438, 
and Under Drain Gravels Covered in the literatur lesign 672. Elliptical Lo-Hed 
415 I ie n ins ion an pe ar t t 
i showing the operation 
t feed ranges and 
lescribed in the 
ir copies, check 


there's a hotfor WH 
fo got it done / 


Newly developed Spunline 
Process...a combination of the 
world famous Tate and 
centrifugal processes... is now 


“ ” 
siveilldlills Rar counties encaten GOOD ROADS "CHAMPION 
lining of 6” to 16” diameter ay Ow ow 
1 n place?’ Permits N PL S 
ion of thinner lining REVERSIBLE « ONE-WAY « V-PLOWS « RIGID PLOWS 
1 ser tolerance... permits . . 
lining past smaller openings Good Roads Snow Plows perform smoothly and 

and corporation stops... efficiently under the most adverse snow removal 
through many bends and conditions. These rugged, heavy-duty plows are 
certain fittings. Particularly engineered to provide safe, speedy snow removal on 
advantageous with cast iron highways, roads, streets, parking lots and airports. 
IPE restores ) . = , 
ff, » = “ Model 100 Reversible and 700 One-Way Plows are 
) lent rote agai : : 7 : 
Centrifugally rotating head of “ ee — equipped with the exclusive Good Roads spring- 
| SiON, COntamin¢ . . . . . 
Spunline applicator provides war Te ie cushioned, safety-blade trip device with automatic 
uninterrupted continuity today for full information. 7 . : 
return for safe plowing at high speeds, protecting 
Specializing in Pipe Protection Problems ~ and —— 
« Tate. Centrilin ‘ 


>. Spuntine A Divison of . : : . 
Place” interior Cement Mort padintes For further information on models available, write: 
anc atthead 
of Cement Mortar or Co. a - 
ngs Somastic® Exterior Coatin Comstruchen (o 
natn an j) GOOD ROADS MACHINERY 
a ee my hee men 2414 East 223 St. (P.O. Box 457) Corp. 
, —~ § Wilmington, California — MINERVA, OHIO 
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Armco Gates with flush bottom openings give you 
increased capacity, flushing action, uninterrupted flow 


Flush bottom openings in various Armco Gates pro- 
vide a continuous flat bottom channel across the 
bottom of the gate opening. There are no protrusions 
to interfere with flow or to catch debris and solids 


when the gate is open. Since only the top surface of 


the rubber seal is exposed, these openings are 
equally efficient for flow or operating heads in either 
direction. You can get the flush bottom opening on 
all sizes of Armco Series 35-05, 55-10, 55-20, and 
100-30 Gates (more than 200 different gates). 

\rmco Gates are also available with standard 
perimeter seating. Sizes range from 6-inch square 
or circular openings to 108 inches. They are avail- 
able for face heads up to 100 feet, back heads up to 
30 teet. 

Send coupon for folder, “Armco Gates for efh- 
cient, trouble-free water and sewage control.” Armco 
Drainage & Metal Products, Inc., 3058 Curtis 
Street, Middletown, Ohio. Subsidiary of Armco 
Steel Corporation. Export: The Armco International 


Cor poration. 


Close-up view of Armco flush bottom opening. 














Armco Drainage & Metal Products, Inc., 

3058 Curtis Street, Middletown, Ohio 

send me the folder, ‘‘Armco Gates for efficient, trouble-free water and 
2wage control.’’ | am interested in Armco Gates for the following uses 
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av & Wer etsw VE NZS JY S2UYUOL, LIIO 


card opposite page 40. 


SNOW AND ICE 
CONTROL 


Get Full Data On 
Aggregate Spreaders 


curate 


hips 


Uniform Salt Spreading 


Saves Material 
42 I “ 


sc 


t Mf 


\ 


Bare Pavement Maintenance 
With Sterling Rock Salt 
84 Handbook t 


“ 


For construction economy... 


Full Line of Weapons for 
Snow and Ice Battles 
fodney Hunt HY-Q Flush Bottom Closure Sluice Gates ' ' AP te ee he — 
eavy or lig nd equipment to tual 
offer exclusive design advantages which frequently result ee ae SS ee t. 
in substantial savings. Unlike any other design, the nerva, O! he “Champion Line " of Vee 
if - . ws t ne and reversible plows with 
Rodney Hunt HY-Q gate seats on a sill flush with the fety e trip will handle snow removal 
invert, providing greatly improved flow characteristics 
over conventional gates. This in turn permits the use of 
Reversible and Roll-Over Type 
, ; Snow Plows for any Depth of Snow 
walls to handle a given volume of flow... and reduced 389. Village, city, county, state a1 
ffiicials send for the latest informat 
nk’s two catalogues on reversible tr 


ll-over snow plows. Complete 


a smaller gate size, a narrower channel and lower channel 


construction costs. 


Is, specifications and oper 
outlined. Write to Frink 
New Y 


Catalog on Equipment 


For Ice and Snow Control 
The first basic sluice gate improvement in 410 t Baker 
years features a resilient seal fastened to the yg at 


h 


bottom of the sliding dise to provide a cush- 
ioned closing at the stop bar. This flush bot- 


ower 
i single 
tom closure assures full, fast, non-turbulent © catalog 


ximum hydraulic gradient, unob- 


Ice Contro! Without 


Corrosion Dangers 
drainage of the channel without pumps or . : 439. Virtual , 


silt or debris. It permits complete 


jall a 





piping. In brief, it offers unmatched design 
flexibility for water, sewage treatment and 
imilar projects. with more than dU gate | } 
i riag 

izes available, ranging from 12” x 12” to 

190” x 120”. How to Make 
For full design and specification data, write Icy Surfaces Safe 

455. A 


of Catalog 75, 


Rock Salt For 
Ice and Snow Removal 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 13 Snow Control 
82 Water Street, Orange, Mass., U.S.A. 539. V-type one-way and reversible plows 


vith hydraulic hoi and having a _ plowing 


Snow Plows For 


1 
width of up to 9 ft. are describe literature 
from Gledhill Road Machinery ( Galion, 
Ohi For models, specifications and features 


Serving water control engineers with equipment and engineering check the reply card 
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Another Big TRACTOLoapeRr, 
with Tractomotive’s Exclusive 
Operating 
Simplicity... 


SINGLE LEVER SPEED AND Vp 
DIRECTION CONTROL. —~< 


Operator “power-shifts” in- 
to any forward or reverse 
with one 
lever. There’s no speed- 


gear “on the go” 


range lever or any other 
shift lever to slow him up! 
Time saved is yardage gained. 


TL-16 
TRACTOL oapeR. 


Engine: diesel, 97 hp 
Weight: 15,800 |b 
Buckets: 1'/2 to 31 cu yd 


STRONGER AXLE CONNECTION Axles are connect- 
ed directly to frame with 2-inch diameter steel 
pins. No rolling and shifting under load! 


DUMP CYLINDERS AWAY FROM DIRT Mounted 
high up and well back on loader...away from 
bucket, away from trouble. 


EXTRA STABILITY WITH LONGER WHEELBASE 
No loss of power and traction getting loads... 
no tipping and spilling traveling with loads. 


LONGER REACH Fast, even dumping because there 
is extra reach no time wasted leveling load. 
Long booms available for special loading work. 


EXTRA HYDRAULIC PROTECTION Air is double- 
filtered. Oil is cleaned by a full-flow filter PLUS 
magnetic and conical screen filters. 


Hydraulic Torque Converter Drive 
Power Steering 4-Wheel Drive 
Brakes “Hi-Traction”’ Differentials 
justable Seat Rear-Axle Disconnect 
tion Indicator 


Tip-Back Bucket 
4-Wheel Power 
4-Way Ad- 
Bucket Posi- 


SOLD AND SERVICED BY YOUR ALLIS-CHALMERS CONSTRUCTION MACHINERY DEALER 


Send for Free Descriptive Literature » 


WTRACTOMOTIVE 


TRACTOMOTIVE CORPORATION © DEERFIELD, ILLINOIS 


TRACTO —a sure sign of modern design 


PUBLIC WORKS for August, 1958 








TRACTOMOTIVE CORPORATION, Dept. PW 
Deerfield, Illinois 


Please send TL-16 TRACTOLOADER literature 
Have salesman call 

Name 

Title 

Company 

Address 

City 





To order these helpful booklets check the reply card opposite page 40. 


* Core Drills and How to Solve the 
Soil Sampling Equipment Brush Disposal Problem 
188. Diam nd irill machines, Oriented 277. Fitchburg Chippers, engineered to 
STREE t ts, soil sar ng f nt and core solve the brush disposal! problem reduce 
S AND HIGHWAYS — y equips are covered troublesome brush and trimmings to tiny, easy 
well strat italog fron prag n- to-dispose-of chi Sever n el are av: 
; rv 


Levels Sidewalks and Curbs 
Quickly and Easily 
29. How the Mud-Jack Method for raising 


Catalog on Transits, page bulletin. Write itchburg Engineering 
Levels and Surveying Equipment i. , 


435. War:en-Knight field equipment Rubberized Playground 
eurveying is covered in a 26-page well 


; lels an Surfacing Material 
prices are include eck the reply card _or 668. Saf-Pla can be appli 
WES vy ASTeE gat sue ru tet concrete l 
ijuries tro 


card r write t 
Pre-Assembled Dowel Units For nc., Box 365 
1,001 Profitable Uses Highway and Airport Construction 
For Holmes-Owen Loader 537. Laclede dowel assemblies for expan- Construction Guide 
39. The addition of a H eens . ntraction and construction joints are For Engineers and Builders 
an Sie - a Soeeeene eee i n Vv ' nto one unit and are main : 
Jum ck converts r alinement. For full details 4-page four sectioned constructior 
1 Co., St. Louis, Mo., or c containing full-page structural drawings 
card t lay t t pr le basi nformation on types, grades 
plywood for engineers 


Vhilade 





nd | by Douglas Fir 
For Prompt Service Use ee ee ee ee Se 


c str tion 


The Reply Card single and double wall cor n and roof 





Graders With Torque Converters 
and Power Shift Transmissions Complete Line of Reflective 

e. Described in Bulletir HWG Asphalt Patching Mixers Pavement Marking 
is the iber-Warco 50-1 5 gra l 

Features include power 


586 Mixers capable of mixing 3 to 20 685. Centerlite reflective 
each ¢ 3 i Be. I 


nix per ur are described in beads already in the mixture 
t f McConnaughay Mix Stripe in one pass on ft 
i Check the reply reply card 
n patching, repair » Dept 
etails 
Ultra-Clean Sweeping For 


Crezon Plywood Signs 
Streets, Yards and Airports ig *e 


Overlaid Plywood 
Have Long Life Expectancy For Highway Signs 
641. Crezon overlaid plywood signs are 764. High» 


tera availabl ’ 


clearing a path across the U.S.A.! 


You may be clearing brush for rights- 

of-way from the Gulf of Mexico to the 

Canadian border; you may be a high- 

way commissioner faced with equally 

important problems of brush and 

weed control from Virginia to Oregon. 

In any case, your Diamond agricul- 

tural chemicals specialist will study 

your situation and recommend the 

one brush and weed control formula- 

tion best suited to your specific needs. 

Diamond has long specialized in 

individual brush killer and herbicide 

formulations for large volume users. 

This experience can work for you to 

cut your costs and give you a more 

DIAMOND FORMULATIONS: effective control—whether you use 

your Own spraying equipment or hire 
custom sprayers. 

Write today for complete informa- 

tion. Diamond Alkali Company, 300 

Union Commerce Building, Cleveland 


Technicals 2,4-D and 2,4,5-T (Acids & Esters) 
Emulsifiable Concentrates 2,4-D and 2,4,5-T 
(Amines & Esters) 

Line Rider, Fence Rider, Crop Rider Formulations 
Custom Formulations 
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From foundation up, 
CAT Diesels 

are modern 
heavy-duty 

engines | 


In more than a quarter century of diesel leadership, 
Caterpillar has pioneered advance after major ad- 
vance into its great engines. From foundation up, 
they incorporate the latest developments of design 
and manufacturing techniques. As a result, on in- 
stallation after installation, they have established out- 
standing records for economy, dependability and 
long life. Cat Engines are available up to 650 HP 
(maximum output capacity) —Electric Sets up to 
350 KW (continuous duty). They are honestly rated 
and certified for capacity. Let your Caterpillar 
Dealer, a power expert, help you select the unit that 
meets your needs most economically and efficiently! 

Engine Division, Caterpillar Tractor Co., Peoria, 
Illinois, U. S. A. 


s of Caterpillar Tractor Cc 





A firm foundation. Strong, rigid support for all parts of Caterpillar 
Engines is provided by a unit-cast crankcase and cylinder block. In- 
ternal walls give extra support for the bearings and add rigidity to 
the block. Careful control, modern processing and rigid inspection 
in Caterpillar’s own foundry insure a perfect foundation for every 
Cat Engine. 


City of Wildwood Pumping Station, Rio Grande, New Jersey, 
relies on this Cat Engine (327 HP output) to furnish all power 
for water pumpage. The station serves Wildwood, Wildwood 


Crest, Rio Grande and adjacent communities 


The Caterpillar 


Engine pumps from 5 to 7 million gallons rate of water per 
20-hour day, 7 days a week, during the summer 


SBY CATER FPILLAFR 


ca | 


steel and the wear resistance 
All add up to 
savings for you through a long 
life of efficient operation with 
low maintenance costs. 


of chromium 


Dent. PW8, Engine Division 


Heavy-duty pistons. Pistons 
in Caterpillar Engines combine 
the light weight of aluminum, 
the durability of cast iron, the 
heat resistance of stainless 


Steel-backed bearings. Steel- 
backed aluminum bearings are 
the finest available. Proof: 
Many Cat Engines have op- 
erated for more than 20,000 
hours and are still using their 
original bearings. Chief rea- 
son for their long life is their 
ability to resist acids normally 
found in engine crankcases. 


CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A. 


Send me more information about Caterpillar Diesel Engines. | 
have checked the proper box to guide your selection of material 


| would like detailed information, as | may be in the market 
for a Cat Diesel Engine or Electric Set. | understand that | 


am under ne obligation. 


| am interested in learning more about these units. 


Name 
Company 
Address 


City 





To order these helpful booklets check the reply card opposite page 40. 


e Do You Have An Independent Drilling Machine 


CONSTRUCTION EQUIPMENT Source of Electricity? For Concrete 


f electricity 221 The 7 
which will su y er for vital services when 5 dete ay 
egul ; es fail can be invaluable during Swivel Div. 
AND MATERIALS Nae Check: Kahler Bulletin KEP sei Swivel Div., 
- i furnishes data t ll help you select ¢ veinfor 
Automatic Sample Driver bf mt best suited { ir needs. Many ao Tire a 
For Sub-Surface Exploration em, tee ae DORs See ae 
t 1 S ~ rite INohler Co 
4-Wheel Drive 


Tractor Loaders 
International 6-Cylinder 434. A age 
‘ g t Tract 


Carbureted Power Units 


a 


What You Should Know About pnt lige as ( : =" ‘ 
Air-Placed Concrete iz 


67 Power Shovel, Crane and 


Backhoe All in One Unit 
441 A completely hydraulic backhoe, 


shove: loader and crane all in ene unit 
lescribed literature available from the 


B \\ 3 ( 


Light Duty Trucks 
Check List for Successful For Construction and Maintenance 
Earthmoving Bids PP. ee Aenea Se +t : ae. a 


y describe 


147 Ford Motor 


Agent For Improving Adhesion 


Between Old and New Concrete 
l ’ 


Trenching Equipment Data Handbook on Selecting 
Conveniently Assembled Power For Pumping 
212 he entir n f veland trer 694 i 6 
heise, se cuanelh semana | “— a & Slide Rule PS) 
Calculator For Concrete 
713. =A ‘ t e 


5 ——_—, 


ri These Cities, States & Turnpikes 
Are Doing More Work and Paying Less 
S with the 
NETCO (3tct 52s: acne 
... atomatically oo. oe 


Penn. Turnpike Comm. ; 
East Cleveland, Ohio enter ws gptheeedpealieewent 
Cumberland, Maryland —_ ; an sealer: pe ae 
Indianapolis, Ind. i aa aa behg ti 
Lansing, Michigan a day Hoisting 
Jersey City, MW. J. 


Ne capacity up to 
or write for full information. $ . 1500 lbs. 


MONARCH POWER HYDRAULIC CONTROLS 


Lift or lower your snew plow auto- 
matically! One man operates the plow 
right from the truck or jeep cab. In- 
stant action! Snow removal is easier, 
faster, more efficient. See your dealer ai 





is 
Battery Operated 


or Fan-Belt 
Driven Models 


HY-LO-JACK Send for our 6-page descriptive folder 
HY-LO-JEEP 


DYNA-MIGHT NETCO DIVISION 


CLARK-WILCOX COMPANY 
MONARCH ROAD MACHINERY COMPANY 


118 Western Avenue 
1331 Michigan St., N.E.— Grand Rapids 3, Michigan Boston 34, Massachusetts 
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McConnaughay WEATHER-PROOF EMULSIFIED ASPHALTS 


Road M ixes 
McCONNAUGHAY LICENSEES MAINE 


Doherty and Swearinger 


Operating K. E. McConnaughay Main St.. lar 
Emulsified Asphalt Plants — 


Huggins & S 
Medf & ¢ 
FLORIDA MICHIGAN 
E. A. Mariani— Emulsified phi Bit 
Hooker's Point, Tamf i 
Bitu 
= I wee Bit 
416 S. Water 
NEW YORK 
Knight Pa 


ILLINOIS 
I muision 


INDIANA 
Bituminous Mate vi 
P. ©. Box 114 Union Rd 
Wabash Va ”. ght Paving Products. Inc. 
Terre Haute nop ene 
. > ak? Walsh & Kelly night Paving Products, Inc 
Maintenance and Patching R. R. No. 2, Gary Magik Weis icnda, Mackesis 
Brookman Const ght-Bitumen Corp.— Watert 
chop Shaioas' bany Asphalt & Aegregates 
State St., Ald 


Fi 
l 





auber Construction 


any 
¢ 


BITUMINOUS PAVING CONTRACTORS... Asphalt Materials & C ne 312 Brook Stet 


. ca 2 Brook Street 
160 East 22nd Bayshore, L.1., N. Y. 
Our plans for expansion now warrant the IOWA SOUTH CAROLINA 


. . : ) . Bituminous Materials & Supply Co Seaco, Incorporated 2 98 
licensing of qualified contractors in the Pacific, 409 Fifth Strect, West Des Maines 2700 Industrial Drive, Columbia 


Rocky Mountain, and Southwestern States. Plants: Spirit Lake, LeMars, Carroll TENNESSEE 


; Algona, Lehigh, Davenport : Asphalt Products Co., Inc. 
Investigate the advantages of being a 


Powell Ave., Nashville 4 
’ . KENTUCKY 
McConnaughay Licensee. Shi ee CANADA 
} 1 Asphz \ulla I. J. Pounder & Co., Lid 
Write or call... LOUISIANA OE Te Og Oy, Samm 
Bituminous Materials Co VUetairie Eastern Representa 
Serving Alabama, Mississippi, and John A. Dow 


Church St., New Haven ] 


K.E. M°CONNAUGHAY ‘ictus 


EMULSIFIED ASPHALT PLANTS AND PROCESSES 


fiwe 


Louisiana 15 
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To order these helpful booklets check the reply card opposite page 40. 


cy ° Increasing the Efficiency of 
Bulk Rubbish Collection 


STREET LIGHTING AND REFUSE COLLECTION van 177%, Siatepically spotted bulk containers 


4 be hi iled by ne — pevemes a a 

ster- i ter equippex truck, Get tu ae 

TRAFFIC CONTROL AND DISPOSAL tails of this cost~saving system of rubbish col 

unsanitary conditions 

Get Full Data How New, Larger Load-Packer Ble “ sn tae ae “iad ey a 
On the Radar Speed Meter Cuts Refuse Collection Costs ss sa 


22 \ er increasing p use . 
_ SI. Eve increasing f roblems i refuse Methods and Benefits 
collection work include longer hauls and higher ‘ 
sts t labor, chassis, yperation and main of Sanitary L fill 
tenance. As a soluition, Gar Wood offers Load- 409. infora , m Sanitary landfill 
Packers with dual-thrust compaction that gives 1, 1 : 
- 4 " 4 I i necessary equipment 
pacit yn shorter wheelbase, plus safe, - 
- job is available 


Div., Allis 


(heck the 


bor 1g operation Profusely illustrated 
Non-Electric r W-1 tells why you should investigate 
, i- Pack Check reply card or write Ga 
Traffic Control Products \ | Industries, Inc., Wayne, Mich 
156 — nent 1 Ref 
; t e efuse and Modern Methods 
Garbage Packer Bodies in Sanitary Landfills 
241 Ranging in capacity from 12 to 24 699 ar ae 
the M-B packers have a 30 second . : 
action cycle and have large side loading 
rite M-B Corp., New Holstein, Wisc., 
reply card for bulletin on speci 


a at 


Highway Lighting a 
Engineering Guide 
207 How to Construct 
A Sanitary Fill 
331 A_ new 12-page booklet which tells e 
*» most efficient method of sanitary fill con 
furnishes complete information 


inning and operation is now available from 
Mig orp., Milwaukee 15, Wis Get WEED AND DUST CONTROL 
y by checking the reply card: you’ll find 
woklet th interesting and valuable. 


Dn How to Cut 


. ‘ Weed 
Refuse Collection Bodies Control Costs 
Standard Catalog ‘ * : 308. Informa 

768 615 he Hydro E-Z Pack mpacting unit n save hur 


ww 


Aluminum Lighting 
ion 
is ng parts—a high volume roller 
and a double-acting telescopic 
t rushing compacting pres 
attaine r the inits 

k Co., Galion, O., or 

mplete specifications 


rnamentals, 
zy the reply 


TRUCO DOES IT AGAIN!!! 
KING SIZE HOLES in 30” reinforced 
concrete footing drilled with TRUCO 
MACHINE and TRUCO DIAMOND BITS 


JOB: Cut 87 holes 3” diameter around three 30” diameter circles 

through 30” reinforced concrete footing of a 50’ retaining wall; 
holes to be cut without impact or vibration which might 
shatter concrete, break bond of concrete to 114” steel rods, 
or cause spalling which would expose reinforcement. 
Purpose of the holes was to permit pouring of three 24” 
diameter by 46’ friction piles to support a reinforced con- 
crete plate upon which would be erected a 70’ concrete and 
ceramic pylon weighing 200 tons. 
PROJECT: Fort Moore Pioneer Memorial, Los Angeles. 
CONTRACTOR: John L. Meek Construction Co. Inc., L. A. 


TOOLS: Truco Model B Portable Diamond Drilling Machine, 
750 rpm motor, 3” O.D. Truco Diamond Drill Bits. 


OPERATION: Truco machine was set up and anchored to bolts in 
footing so it could be rotated in a circle. Anchoring provided 
leverage for fast cutting. Drilling 29 overlapping holes around 
a circle provided a 30” diameter hole with a 27” core weighing over 
a ton. Bits pierced concrete and steel without difficulty. Each 30” 
x 30” hole was completed in 29 hours. Nine Truco bits were used. 


Write or phone for nearest distributor's name. 


TRUCO MASONRY DRILLING DIVISION 
WHEEL TRUEING TOOL COMPANY 
49-3200 W. Davison Ave. + Detroit 38, Michigan 
Visit our booth at the P.W.C. and E. Show + Sept. 28-Oct. 1 + Kansas City 
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LACLEDE WELDED WIRE FABRIC 
hoids resurfacing jobs in place 


St. Louis County's Brentwood Boulevard gets rugged 
treatment from the constant parade of cars, trucks and 


buses. But Laclede's welded wire fabric helps this new USE THESE LACLEDE 
resurfacing job weather the barrage of wheels. HIGHWAY STEELS FOR 
Laclede's welded wire fabric holds the resurfacing ma- REPAIR WORK...AND 
terial securely . . . reinforces it against creep and surface FOR NEW CONSTRUCTION 
deterioration. Even at bus stops the movement and goug- 
ing of the pavement is minimized. welded wire fabric 
welded dowe/ spacers 
multi-rib round reinforcing bars 
Kelly Bros. Contracting Company center joints 
% Coote Seay, Peer recess joints 
tie bars 
accessories 


CONTRACTOR 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI & Producers of Steel for Industry and Construction 
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PUBLIC WORKS 
CGE 


eq 


September 28-October 1, 1958 


We are highly honored to have the APWA 
hold its 1958 Public Works Congress and 
Equipment Show in Kansas City. The Lo- 
cal Committee, together with the officers 
and staff of our Association, is going all- 
out to make this a very worthwhile meet- 
ing for all persons concerned with public 
works activities. 


Plan now to attend. We will certainly look 
forward to seeing you and assure you that 
everything will be done to make your trip 
a very profitable and enjoyable experience. 


Sincerely yours, 


Reed McKinley, Director of Public Works 
Kansas City, Mo., and General Chairman 
1958 Public Works Congress & Equipment 
Show 


AMERICAN PUBLIC WORKS 
ASSOCIATION 


General Offices: 1313 E. 60th Street, Chicago 37, Illinois Phone FAirfax 4-34C0 
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Direct-acting! 


SIMPLEX 'S’ CONTROLLERS 


keep filter rate uniform without outside power sources 


Important? Yes! Because it eliminates the Compact Type “‘S’”’ Controller is only 
danger of run-away filters when power three pipe diameters long. Fits anywhere— 
sources fail. In addition, you get continuing horizontally or vertically. Eliminates ex- 
accurate control to the wide-open position pense of straight-pipe approaches. Proven 
... for longer runs. You save on pumping by twenty-five years’ trouble-free service. 
with full-area opening ... and no flow ob- And with virtually no maintenance—saves 
structions at the wide-open position. you money in the long run 


SIMPLEX VALVE & METER CO. 
DEPT. PW-8, 7 East Orange St 
Lancaster, Pa. 


Send me new technical bulletin 900 that gives valuable design and 
performance data on Filter Controllers and Master Control Systems 


NAME < 
ADDRESS__— : al 
CITY ees ZONE 1, Sen 


@eeeeeoeceaoeaeeoeoeeeeeeeeea ee eee eee eeeeteeea eee ee ee 


MAIL THIS COUPON TODAY! 
SIPAPLE X°* 


VALVE AND METER COMPANY 
A subsidiary of PFAUDLER PERMUTIT INC. 


Venturi Tubes + Flumes + Meters + Gauges 
Transmitters + Controllers + Tables + Air Valves 
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Overlaid plywood 
cana on the new 


KING SIZE OVERLAID PLYWOOD SIGNS take the guesswork out of 
motoring along the new controlled access highways that speed traffic 
to and from the busy Eastern metropolitan areas. 

Strategically located and reflectorized for nighttime legibility, these 
bright, easy-to-read signs make the New York Thruway and Pennsylvania 
and New Jersey Turnpikes a prime example of efficient highway signing 
And because they cost less than signs of other materials—both initially 
and in long-term maintenance—overlaid plywood helps do this better 


New Jersey Turnpike 
New York State Thruway 
Pennsylvania Turnpike 


signing job for less money. 

Signs of overlaid plywood stand up better under severe weathering, 
deliberate or accidental abuse. Plywood’s strength and stiffness simpli 
fies framing. Standard panels can be easily cut or combined to make 
signs of any size or design. The durable plastic-like overlay prevents 
checking, provides an ideal base for paint or reflectorizing. 


NEW JERSEY ALLENTOWN 
NEW YORK SCRANTON 


AND EAST AND NORTH 


All told, over 2,500 signs—both overhead and shoulder mounted 
—have been installed on the three Turnpike systems, with more 
being added as new highway sections are completed. 








Sign fabricator: AGA Division of Elastic Stop Nut Corporation 
of America, Elizabeth, New Jersey 
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helps cut signing costs 
eastern turnpike systems 


NEW JERSEY 
TURNPIKE 
’ KEEP LEFT 


Overlaid plywood sign panels are stronger, more 
durable than metal. On shoulder mounted signs, 
fir plywood’s greater stiffness means backing or 
us 13 supporting framework can be eliminated. 








Durable overlay eliminates checking, grain raise. 
High Density overlay needs no paint protection; 
color (black or amber) is in the overlay. Medium 
Density is for plain painted signs. Base panel is 
waterproof (EXT-DFPA ) plywood. 


HIGH DENSITY 
OVERLAY 


EXPRESSWAY I 


MEDIUM DENSITY 
OVERLAY 


og 
HARKS RG ; 
| Ps Hi PURNPIR 


ere 


FOR MORE INFORMATION (detailed specifications, application data, etc.) write to ‘DE ph’ 
elo} tic) © V-ae 21 wea A ceked >My U-t-telory Waled, | 


. 
TACOMA 2, WASHINGTON . \ TESTED | 
-—@ non-profit industry organization devoted to research, promotion and quality control UAL IY 
Pp y org 


o* 
Always specify by DFPA grade-trademarks ‘=< 
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quick, Low-cost answer 10 4 prosiems.., 














PEDESTRIAN UNDERPASS 
T he 


guard the lives of adults 
Especially 

hools and 

» helps to 

even flow of 


traffic. 


UTILITY GALLERY 


Carries steam pipes 


mains, electrical cablk 


’ nd 
telephone lines with ampl 
room for workmen to make 
repairs. Flat-Base Pipe is 
also used for culverts and 


tattle passes. 





CATTLE PASS 


Eliminate the hazards of 
road level crossings to lives 
and livestock with Flat- 
Base underpasses. Rein- 
forced concrete Flat-Base 
Pipe can be jacked under 
railroads and highways 
without disturbing traffic. 





Save as much as 30% in the construction of pe- 
destrian underpasses, culverts, utility galleries 
and manholes—with pre-cast Flat-Base Pipe. Yo 
UTILITY MANHOLE I . : se Pipe. You 


5 7 can place and cover from 52 to 100 feet of Flat- 
Manholes for utility com- 


panies have often been built ox Base Pipe in a single day. No forms to construct 
with Flat-Base Pipe in less 4 VA i A ‘ = 

than four hours. This elim- ; ... no steel reinforcing to position . . . no concrete 
inates needless traffic delay -— 


cea ee eas pouring. Can be jacked through old construction 
1 minimum. _ _ 7 or laid in new fills. Joints are tongue and grooved 
and can be made watertight with rubber gaskets. 


Available now, in a wide variety of standard sizes. 


Our technical staff will be pleased to assist you with your pipe problems 


Write for free, illustrated folder on money-saving Flat-Base Pipe. 


M AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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“A faster, better seal-coating job with less 
men” says Clarence Cohen, Supt. of Streets, Green 
Bay, Wisconsin. “We have used all types of spreaders 
to cover over oil, but none of them give us the econ- 
omy of the new Fox. We formerly had to use 4 men 
on a truck. Because of the cab-controlled Fox Auger 
Feed we now use only one man per truck to cover the 


same area and do a smoother, more even job.” 


not only saves manpower, but saves time and reduces 
truck investment. It can be mounted or dismounted on 
one of your trucks in 15 minutes. Breakdowns have 
been practically eliminated because of the Fox Auger 
Feeder which insures an even, steady flow of material 
without apron chains. Powerful spinner—adjustable 
to cover swaths from 8 feet wide to 40 feet—spreads 


in front of rear wheels as well as behind. These are 


APPLETON, WISCONSIN 


How Fox Mountable 
Sand Spreader saved manpower both summer and winter 


“Two men and a Fox replaced several trucks 
for us” says Isaac Pole, Highway Supt., Town of 
New Paltz, N. Y. “During a recent snow storm I was 
able to sand all town roads in 7 hours with our new 
Fox Sand Spreader. In the past, several trucks carry- 
ing 3 men each, were required instead of the single 
truck with only two men. The use of the Fox, attached 


to our truck, made this saving in manpower possible.” 


but a few of the advantages of the new Fox Mountable 
Sand Spreader. 


To make your maintenance budget go farther—to 
save manpower—to sand slippery roads and streets 
faster and more effectively—to save time and money 
on seal-coating ask your Fox Dealer for a demonstra- 
tion. Or if you haven't the name of the nearest dealer 


write, wire or phone us collect. 


RIVER TRACTOR CO. 


1020 NORTH RANKIN ST. ¢ DEPT. RS 
Phone REgent 4-1451 





LIFT MORE 
SEWAGE | 
FOR LESS 


of 


Compc 
ejectc 
system 
motor 
compressor 
assembly 
and all 
contro's 
im one 
pack 
aged 
unit. Also 
made in 
twin unit 








60 
YEARS 
4 OF 
EXPERT 
KNOW- 
HOW 


CALL ON 
BLACKBURN-SMITH 


Hundreds of pump and lift stations giv- 
ing uninterrupted service with “B-S” 
Pneumatic Sewage Ejectors, single or 
twin units. Capacity 30 to 500 g.p.m. 
Heads up to 150 ft. No complex pip- 
ing, screens, impellers, shredders, etc 
Lowest installation, operating, 
tenance costs 


WRITE FOR CATALOG S-55 


shows application, advantages 


main- 


dimen 
sions and layouts of B-S Pneumatic 
Sewage Ejectors, single and duplex 
nits. Describes exclusive features of 
at, eleciric and pneumatic controls 


how to select proper size ejector 


BLACKBURN-S 
MFG. CO., IN 


GARDEN ST., HOBOKEN, N. J. 
Oldfield 9-4425 
N Y. Tel. BArclaoy 7-0600 





LEGAL ASPECTS 


OF 


PUBLIC WORKS 


MELVIN NORD, Dr. 


Eng. Sci., LL.B. 











A Middle of the Road Case 


Sutton v. City of Frankfort, 309 
S.W. (2d) 344, a Kentucky case 
decided Jan. 24, 1958, was an action 
by a pedestrian against a City fo. 
personal 


injuries when she fell 


while crossing a street. 

The mishap occurred in the even- 
ing, after dark, on Frankfort’s Main 
Street. The cause of the fall was a 
slight step-off in the middle of the 
street, created by the City in the 
course of resurfacing when a strip 
of new asphalt had been laid later- 
ally from the curbing on the south 
side to about the center of the 
street. It was two or three inches 
than the old surface. While 
crossing to enter a waiting automo- 
bile, the plaintiff fell 
stepped off the new pavement onto 
the old 


The condition had 


higher 


when she 


existed for 


several. weeks, because of unex- 


pected delay in resurfacing the 
other half of the street. It extended 
This section of 
lighted, but 


were no signs Ol 


for several blocks 
the street was well 
there barricades 
to warn pedestrians of the condition 

Plaintiff had knowledge that for 
some time the City had been re- 
pairing this street. She was em- 
ployed in a place of business in the 
same block where she fell. She lived 


on this street a ftew 


n Uw blocks east 
She traveled over it every day in 
husband’s automobile. She had 
going on and she 


ng had been 


court held that plaintiff was 
o! -ontributory negligence 
therefore recover no 


izes from the City 


could 


Fireman, Save My Child 


Ford v. City of Caldwell, 321 Pac. 
(2d) 589, an decided 
Feb. 10, 1958, was an action against 
the City for injuries sustained by 
an 8-year old child when he fell 
through a hole in the floor of the 


= 
Idaho case 


living quarters of city firemen 
maintained to provide quick access 
to fire-fighting apparatus on the 
first floor of the fire station 

The child’s father was employed 
by the City as a fireman. It was the 
custom and practice of the City to 
allow firemen’s friends and family 
members to visit firemen in their 
quarters. The “ready room” con- 
tained a 27-inch hole in the floor, 
through which extended a vertical 
pole, for use by the 
rapid descent 

On April 20, 1955, the boy was 
visiting his father in the ready room. 
The boy had with him a rocket 
toy which he showed to the firemen 
While the two firemen, other than 
the boy’s father, 


firemen fo1 


shooting the 
the boy fell 
through the hole in the 


were 
toy through the ai 
floor onto 
the concrete floor below, sustaining 
serious and permanent injuries 
The court held that the City was 
immune from liability, because the 
maintenance of a fire department 
rathe 
Further- 
the fact that the City carried 


was held 


is a governmental activity, 


than a proprietary one 
more, 
a liability insurance pol cy 
to make no difference 
Furthermore, the fact that a state 
Statute 
munity from 


governmental im- 
tort to the 
extent of liability insurance carried, 


waived 


iability tol 


} 
was also held to be relevant, be- 
cause the City had 
liability insurance prior to the date 
of the statute, and the 
not construed to be retroactive 


procured the 


Statute was 


A Boring Case 


Montgomery v. City of Philadel- 
phia, 391 Pa. 607, 139 Atl. (2d) 347, 
a Pennsylvania case decided March 
25, 1958, was an action by a con- 
tractor against the City to recover 
additional costs incurred while ex- 
additional 
and materials supplied in construc- 


cavating and for work 
tion of a City auditorium. 

The City’s drawings showed the 
soil as decayed mica, and contained 
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CLIMAX OFFERS 
MORE THAN 
ENGINE POWER 


It’s convincing enough to know that you bought 
the best engine for your service, but it’s a lot 


more convincing to know that the parts and serv- 


ice man is just a quick telephone call away — just 


in case you need him. 


This is one of three important reasons.. 


tomers tell us... 
with Climax Engines. 


-our Cus- 


why they buy and are so satisfied 
Here is a recent comment: 


‘I bought my Climax Engine because I was 


able to select the one just right for my job. They 


showed me how easy it was to maintain, and this 


has proved completely true. What’s more, I am 


more satisfied than ever now that the new 


Waukesha-Climax setup gives me the best serv- 


ice facilities I could ask for.”’ 


Get the complete facts from your Waukesha- 


Climax Distributor. 


WAUKESHA-CLIMAX DISTRIBUTORS 


EAST 

Maryland: Baltimore 

C. V. FOSTER EQUIPMENT CO 
Massachusetts: Boston 

NEW ENGLAND ENGINE & PARTS CO 
Fair Haven 

HATHAWAY MACHINERY CO., INC 
New York: Buffa 

H. D. TAYLOR CO 
New York City 

GENERAL MACHINE PARTS CO., INC 
Pennsylvania: Philadelphia 

AUTO GEAR & PARTS CO. INC 
Clearfield. Pittsburgh 

MOTIVE PARTS CO. OF PENNSYLVANIA 
Virginia: Richmond 

RICHMOND AUTO PARTS. INC 
West Virginia: Bridgeport 

MOTIVE PARTS CO. OF PENNSYLVANIA 
Charlest 

OIL WELL SUPPLY CO 


SOUTHEAST 
Florida: East Tampa, Jacksony 
M. D. MOODY & SONS, INC 
Miami 
SIMPLEX SALES COMPANY, INC 
Georgia: Atlanta 
POWER SERVICE CO 
North Carolina: Charlotte. Fayetteville 
SOUTHERN BEARINGS & PARTS CO 


MIDWEST 
IMinois: Chicag 
MOTIVE PARTS CO. OF AMERICA, INC 


Grayville 
OlL FIELD MOTOR SERVICE CO., INC 


MIDWEST (Continued) 

Indiana: Indianar 

EAGLE MACHINE CO 
lowa: Water 

LEWIS MOTOR SUPPLY, INC 
Kansas: Great Bend, Wichita 

KANSAS ENGINE & MACH. CO. INC 
ansas City 

AAA ENGINE & ELECTRIC, INC 
Kentucky: Lexingt 

WOMWELL AUTOMOTIVE PARTS CO 
Michigan: Detroit 

R. G. MOELLER CO 
Minnesota: St. Pau 

PARK MACHINE. INC 
Virginia 

NORTHERN ENGINE & SUPPLY CO 
Missouri: St. L 

HELMSING BROTHERS INC 
Nebraska: Omaha 

SIDLES CO 
Ohio: Cincinnat 

CINCINNATI ENGINE & PARTS CO 
eveland 

WEPCO EQUIPMENT COMPANY 
Columbu 
G. W. HOLMES CO 
Wisconsin: Green Bay 

PAYNTER EQUIPMENT CORPORATION 


SOUTH CENTRAL 
Alabama: Bir ghar 
SOUTHERN COACH PARTS, INC. 
Louisiana: New Orleans 
Mississippi: Natche 
REAGAN EQUIPMENT CO 


limax Offers Expert 
Nationwide Service 


A complete line of gas, gasoline or butane engines. 


6 cylinder to V-12. Maximum basic engine ratings: 
40 to 605 hp. at 1200 rpm. 











SOUTH CENTRAL (Continued 
Tennessee: Memphis 
BERRY EQUIPMENT CO 
Nashv 
PRECISION PARTS CORPORATION 


SOUTHWEST 
Arizona: Phoenix 
Louisiana: New Iberia, Shrever 
New Mexico: Hobt 
WAUKESHA SOUTHWESTERN ENGINE 
& PARTS CO 
Oklahoma: Duncan, Semir 
HOPEMAN EQUIPMENT co 
Oklahoma City 
WERME SUPPLY COMPANY 
Texas: Abilene rpus Christi, Dallas 
Houst Kilgore iT a, Pampa 
an Ant an Juan, Wichita Falls 
WAUKESHA SOUTHWESTERN ENGINE 
& PARTS CO 


ROCKY MOUNTAIN 

olorado: [ 

WAUKESHA. ENGINE & EQuiP. CO 
Idaho: B 

D. N. NORDLING PARTS CO 
Montana: Great Fa 
New Mexico: Far gton 
North Dakota: W t 

WAUKESHA ENGINE & EQUIP. CO 


ROCKY MOUNTAIN (Continued) 
Utah: Blanding, Salt Lake City 

THE LOVE MACHINE CO., INC 
Wyoming: Casper 

WAUKESHA ENGINE & EQUIP. CO 


WEST 
California: Avenal, Bakersfield, Castaic 
Los Angeles. Santa Maria, Taft, Ventura 
WAUKESHA SOUTHERN CALIFORNIA 
Emeryv 
WAUKESHA PACIFIC EQUIPMENT CO 
Eureka 


B & S SUPPLY CO 


NORTHWEST 
Oregon rtland 


TRUCK & INDUSTRIAL EQUIPMENT CO. 


Washington: Seattle 
PISTON SERVICE, INC 


ALASKA 
Anchorage 
AIRPORT MACHINERY CO., INC 


CANADIAN DISTRIBUTORS IN: 
Alb., Montreal, Que 


nt., Vancouver, B{ 








Tea 


CLIMAX ENGINE MANUFACTURING CO. 
» DIVISION OF WAUKESHA MOTOR COMPANY : 


| FACTORY—CLINTON, IOWA 
WORE A. 2 saree atcea oro aT NS ea 
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Sharples 


HIGH 
CAPACITY 
ENTRIFUGES 


for efficient 


SLUDGE 
CONCENTRATION 


APLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND @ DETROIT © CHICAGO © NEW ORLEANS 
EATTLEe )S ANGELES @ SAN FRANCISCO e HOUSTON © ST. LOUIS © ATLANTA 








rfed ompanies and Representatives Throughout the World 





the following provision: “The type 
of soil and depth at which rock may 
be reasonably encountered is as- 
sumed to be such as shown in the 
table of test borings, shown on the 
Drawing.” Another provision of the 
Contract was as follows: “Where 
borings, test piles, and _ existing 
underground and overhead struc- 
ture locations are shown, they are 
for the information of the City 
their correctness is not guaranteed 
by the City, and in no event is this 
information to be considered as a 
part of the contract. If this informa- 
tion is used by a bidder in prepar- 
ing his proposal, he must assume all 
risks resulting from conditions dif- 
fering trom the approximation 
shown.” 
The soil turned out to be not de- 
cayed mica, but rock, and the con- 
therefore claimed $20,491.22 
for additional work and materials 
The court held that the contracto1 
was not permitted to rely on the 
provision that the test borings were 
“assumed” to be as shown in the 
Drawing, and was not entitled to 
anything on his claim for extra 


work 


A Correction 


It has been brought to our atten- 
tion that in the case of Bush Build- 
ing Co v City of Barbourville, 
Kentucky, 155 Fed. Supp. 394, re- 
ferred to in this column in April, 
1958, the decision of the Trial Court 
has been appealed, and this matter 
is now pending in the United States 
Court of Appeals for the Sixth Cir- 
cuit. Moreover, we are informed 
that the statement that “the City 
was awarded damages equal to the 
difference between the $150,000 it 
had spent to repair the defects and 
the $95,653.95 it had retained against 
the contract price” is inaccurate: 
and further, that the'City of Bar- 
bourville not only has not expended 
$150,000 to repair the defects but has 
spent less than $10,000, the work 
having been done in the course of 


its normal activities in the opera- 
tion of the city utilities system. We 
regret the error an 1 omission in the 


original report 
2 * s 


Hartford 1955 Flood 
Damages Cost 

The total cost, to the end of 1956, 
for repairing 1955 flood damages to 
the Hartford County, Conn., Metro- 
politan Water District amounted to 
$438,963. Toward this cost, Federal 
aid amounted to $44,207. The re- 
mainder was financed from wate) 
revenue. 
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PROTECTING 
PEDESTRIANS 





The touch of a button gives pedestrians 
WALK protection at intersections with dan- 
gerously heavy vehicle traffic. At schools, 
churches, and shopping centers, Electro- 
Matic® Controllers and accessory equip- 
ment provides safe, efficient solutions to 
your pedestrian problems. 














Electro-Matic Semi-Actuated Model 824DN 
and Full-Actuated Model 825DN Controllers 
provide a callable WALK period for the ex- 
clusive use of pedestrians, free from all 
traffic interference. 


For details write for 
Bulletins C-128 and C-130 








AUTOMATIC SIGNAL DIVISION 


EASTERN INDUSTRIES, INC., NORWALK - CONNECTICUT 


Be A) Pee RS 
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Main entrance to the East Bay Pumping Station 


Engineering and erection of the entire sewage system 
was handled by the East Bay Municipal Utility District 
Engineering Staff: 














: _ ee : ate 








Four of the five Chapman Tilting Disc Check Valves 
installed in treatment plant of East Bay System. Each 


of these five valves has an average dry-weather flow 
of 55,000,000 gallons daily. Maximum flow for the 
plant is approximately 300,000,000 gallons daily 











55 million gallons per day flow 
quietly through five trouble-free 


CHAPMAN 


TILTING DISC 
CHECK VALVES 


In Oakland, California, the East Bay Sewage Dis- 
posal System serves the cities of Oakland, Berkeley, 
Alameda, Albany, Emeryville and Piedmont. And 
it serves them well. It has improved health condi- 
tions and property values in the large East Bay area. 

Representing an investment of $23,500,000 this 
system is modern in every respect. Twenty-one 
miles of reinforced concrete pipe bring sewage from 
six cities to the central treatment plant. At the 
treatment plant sewage is immediately chlorinated 
for odor control then raised 35 feet by five 42-inch 
pumps to the Grit Chambers from where it can flow 
by gravity through the rest of the system. 

Finely screened sewage is pumped up through five 
42-inch Chapman Tilting Disc Check Valves to 


< > 


‘ 
© 0 


prevent any return of the sewage to the Interceptors. 
Today, the average flow through these five valves is 
55,000,000 gallons per day, with some variations 
Yet, no matter how much it varies these Chapman 
Valves handle the flow quietly ... no flutter, no 
slamming, no banging, no damage to valve or sys- 
tem. The valves automatically adjust themselves 
to the volume of the flow. 

Chapman Tilting Disc Check Valves were the 
first with this unique design, engineered to meet 
standard and unusual conditions of service. Chap- 
man know-how is one of the many reasons why 
its valves and control equipment are selected for 
installations of all kinds. Write, and one of our 
engineers will tell you more of the ways and whys. 


Left: — Chapman Tilting Disc Check Valve 
with 6” bypass connection similar to the 
Chapman Check Valves installed in the East 
Bay Sewage Disposal System. 


Why not send for our free Catalog No. 
30-B showing and giving full information on 
all Chapman Tilting Disc Check Valves. 


The CHAPMAN Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 


For over 75 years, Chapman has devoted its entire facilities to the valves of today and tomorrow. 
Chapman has the engineers, metallurgists, experience and manufacturing facilities to design, 
develop, build and test the valve equipment you need no matter how tough the requirements. 





SALT-SLUSH CORROSION ATTACKS 


CONTROL IT WITH BAN OX 


Salt provides effective, low-cost 


snow and ice control for streets and 


roads. But salt-slush can be very 
attacking painted and 
chromed surfaces through every tiny 
scratch or abrasion. 

New formula BANOX is the an- 
swer to this costly corrosion prob- 
lem. BANOX is an inexpensive 
about one pound to every 100 
pounds of salt 


corrosive 


corrosion inhibitor 
that protects metal surfaces—salt- 


bs 





slush never has a chance. BANOX 
is easy to use—no special mixing is 
necessary—it is evenly distributed 
by melting snow and normal traffic 
movement. 

Cars, trucks, municipal equipment 
and metal surfaces subject to salt- 
slush corrosion are protected. Cor- 
rosion damage costs far more than 
BANOX, so actual savings to the 
community are substantial. 

A free booklet, available now, 


EVERY SCRATCH 


gives you all the facts on the new 
BANOX, and how the salt-BANOX 
team can give you effective, satis- 
factory double-protection against 
snowy, icy streets this winter. Write 
for your copy today. 


CA [LG ©) IN] COMPANY 


PET] (PIvision oF HAGAN cHemicar 
th HAGAN 8 
DIVISIONS ALGON COMPANY, HALL LABORATORIES 


IN CANADA: HAGAN CORPORAT 


5, PITTSBURGH 30, PENNSYLVANIA 


on ANADA) LIMITE RONTO 
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Stretch Dollars... Save Manpower with equipment that does more! 


QUOTAS BUMLE IOI 


SOLVES “STICKY” BUDGET PROBLEMS, BECAUSE 
IT CONVERTS INTO EIGHT DIFFERENT MACHINES! 


Now, you can eliminate the “squeeze” that costly specialty equipment 
is putting on your budget with just one versatile machine! In a matter 
wid of minutes, the powerful, new Work Bull 1001 can be converted from a 
Ram Pick-Up Sweeper attachinent ¥g-cu. yd. Loader to a Ram Pick-Up Street Sweeper, Backhoe (with its 
has 63” broom, gutter. brush, own Backfill Blade), Rotary Broom, Angle Dozer, Lift Fork, Swinging 
sprinklers; dumps into truck. Crane...then, back to a Loader with Scarifier attachment! And, it 
performs each of its jobs so well you will think that it is made for just 
that one purpose! 
INSTANT REVERSING, POWER, SPEED, AND MANEUVER- 
ABILITY! Besides its unsurpassed versatility, the Work Bull 1001 
features instant-reversing without shifting, 60.3-hp engine, full-time 
power steering, torque converter, five speeds forward and five reverse, 
individual turning brakes, and dozens of other years-ahead features that 
will increase your production while actually lowering operating costs! 
LOW PACKAGE PRICE FITS ALMOST ANY BUDGET! Despite its 
advanced engineering, top-quality construction, and exclusive perform- 
ses ance features, the Work Bull 1001 is priced very low. In fact, your cost 
The Work Bull 1001 as a Rotary including all its power-matched attachments is less than what you are 
asks tetcidn eas cata accustomed to paying for most single-use machines! Better still, you can 
buy just the equipment necessary for current operations ...add attach- 
ments when you need them. No additional hydraulics are required when 
you make additions, since the 1001 comes equipped with three-spool 
bank-type valve (five spool for units with Pick-Up Sweeper). 
OTHER MASSEY-FERGUSON POWER-MATCHED PACKAGES 
include the Work Bull 202 Tractor (40 hp), Work Bull 303 Tractor 
(54.5 hp), Work Bull Fork Lift, and Davis Loaders and Backhoes... 
plus a multitude of integrated attachments for each basic rig. 


For information on the complete Massey-Ferguson line, ask for Brochure G-4. For specific 
information on the Work Bull 1001, ask for Brochure W-1. Write Massey-Ferguson 
Industrial Division, 1009 Seuth West Street, Wichita 13N, Kansas 
as a i ¥ Z ng i F 7 , 
i > ae ae o __ Ge’ §MASSEY-FERGUSON 
alongside walls, fences, etc. 
INDUSTRIAL DIVISION 





ow perforated pipe drains water 
that seeps upward 


Every good engineer knows the havoc that.can be 
caused by excessive ground water. And much of the 
trouble can be caused by capillary water that seeps up 
from a reservoir of ‘‘free water’? underground. 

Perforated pipe made from Beth-Cu-Loy galvanized 
corrugated sheets is very effective in removing free 
ground water which supplies the capillary water to 
the subgrade. Properly installed, such pipe collects and 
removes ground water which first percolates downward 
by gravity through porous material, then seeps through 
the perforations into the pipe. 

Perforated pipe is placed in a trench of predeter- 
mined depth, usually with the perforations down. In 
certain cases a series of parallel trenches is required, 
particularly where there are wide areas with the 


A-— GROUND WATER 





WATER TABLE 


ZONE OF SATURATION 


~ FREE GROUND WATER 





2 THAT CAN BEIREMOW 
BY DRAINAGE PIPE 





WATER BARRIER 


REMOVE FREE WATER. Water that enters the soil from the 
surface gravitates downward until it reaches the “zone of 
saturation.”’ As shown in the sketch, this is the only water that 
can be removed by drainage pipe. However, with this free water 
removed, the amount of capillary water is greatly reduced since 
capillary water in the soil depends on the water table, and will 
fluctuate accordingly. 


FROST BOIL—ANOTHER VILLAIN. Frost boil acts like an ice 
barrier, preventing thawed surface water from percolating by 
to the water table below. Under a pavement, surface 

ater can also be sucked up by the pumping action of 
passing traffic. This water is very harmful because it lowers the 
stability of the soil in the subgrade, and when the water freezes, 


it can damage or destroy the surface of the highway. 


ground-water level directly beneath the surface of 
the ground. 

Pipe made from Beth-Cu-Loy sheets is ideal for 
subdrainage applications. Such pipe is strong, long- 
lasting and relatively inexpensive. It is flexible, too, 
which enables it to enlist the aid of the surrounding 
material to support the imposed loads. In all respects, 
Beth-Cu-Loy meets the rigid specs of the AASHO. 

Bethlehem does not fabricate culvert or drainage 
pipe. But we do manufacture galvanized Beth-Cu-Loy 
copper-bearing steel) sheets which fabricators make 
into pipe. If you would like further information about 
Beth-Cu-Loy, or the pipe made from it, just write to 
the address below and ask for Booklet No. 425-A, 
“Solving Drainage Problems.”’ 


B-— FROST HEAVE 


WATER TABLE 


ZONE OF SATURATIC 





FROST HEAVE RAISES HAVOC. Research indicates that « apil 
lary water is the major cause of frost heave. Freezing seems to 
withdraw water from the soil, and this free water forms free 
ice. Soil and water become frozen as a mass. More capillary 
water is attracted to the soil, and is in turn expelled as free ice 
This continues until the supply of capillary water is exhausted 
or cut off by a rapid rate of freezing. 








> P. ZONE OF SATURATION 





WATER BARRIER 
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ZONE OF SATURATION p*° 
WATER BARRIER mt : : roe he. 


CORRECT PLACEMENT OF PIPE. 


Pipe 1 will intercept the 
ground water that became 


a problem when a bank was cut 
away during construction of a new highway. Pipe 2 is placed 
free ground water on the 
natural slope. Pipe 3, however, would 
reasons: it Is 


correctly to intercept side of the 
be ineffectual for two 
placed on the wrong side of the new highway to 
intercept the ground water before it 


reaches the foundation; 
ind the tren 


+h is not deep enough to permit the pipe to inter- 
cept the ground water under any circumstances. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Bethlehem Pacific Coast Steel Corporation. Export Distributor 


E-GROUND WATER REDUCED 


HIGHWAY PAVEMED 


STITT 


Soe 
7] DRY Bast 77] 


DRY SUB-BASE 


WATER TABLE ———} 


WATER TABLE LOWERED 

















WATER BARRIER 








GROUND WATER REDUCED. Here is an effective use of per- 
forated pipe for lowering the water table. When properly 
designed and laid in trenches parallel to the roadway, the 


perforated pipe will draw off ground water, as shown. 


For further information about Beth-Cu-Loy, and the pipe 


made from it, write to the address below for copy of Booklet 
425-A, “Solving Drainage Problems.”’ 


Coast Bethlehem products are sold by 
Bethlehen Stee/ Export Cc orporation 


BETHLEHEM STEEL 





900 LBS , PUBLIC 


EQUALS 


8 TONS 
WITH ESSICK 


28” VIBRATING ROLLER 


SELF PROPELLED 


Cost Data on Public Works Activities 


Records of man-hour production and costs of per- 
forming various public works activities are main- 
tained by San Diego, Calif. The following covers 
work activities from July 1, 1957, through Feb. 28 
1958. Costs given include all labor, materials, equip- 
ment and related costs 

Garbage collected amounted to 10,346 tons requir 
ing 5.07 manhours per ton at a cost of $15.46; refus« 
collected 104,376 tons at 2.11 manhours and $6.16 pe: 


ton 





Traffic line painting, 4 ins. wide, aggregating 334 
miles required 5.88 manhours and $32.25 per mile 
Pavement surface repalrs pe! 100 Sq. It. units, 0.75 


2,769 


manhour and $6.26; total units amounted to 
Curb miles of streets swept by power equipment 


aggregated 42,434 miles, requiring 0.28 manhour and 


. ~ ae - 2.06 e: e Toor ence repal g, 7,247 ea 
ame USED BY CITIES “COUNTIES ee eee ee eee eee SO eee eee 


ain ae ss feet, required 0.06 manhour and 25 cents per foot 
- “AND STATES=from Coast to Coast! Pumping raw sewage required 0.68 manhour and 
HERE'S WHAT THEY SAY: cost $2.73 per million gallons; it required 45.61 man- 


“THIS 900 LB. VIBRATING ROLLER produces asphaltic encndiagg ies sagt itl alee gated Bn ik ane 
compaction equivalent to an 8 ton deadweight roller Cee ee ee eee eee 
osting 3 times as much. It doubles the output of our 
maintenance crews Parking meter overhauls required 0.69 manhou 
“BEING SELF PROPELLED it is easily operated....rapid and cost $1.72 each: painting 3,936 standards required 
expert work can be produced with little or no effort.’ 6.08 manhour and cost 20 cents each. Collection ex 
“THE CARRYING HANGERS patent pending for tail gate pense amounted to 2 cents for each mete 
attachment provides the most convenient and lowest 
cost haulage we have ever experienced in our paving ; fone -e 
maintenance.” Moving Dirt in Michigan 
WRITE NOW FOR FURTHER INFORMATION Mic} . : * oo ? ii 
Michigan road build s will move more than 35 
VR-28w million cubic yards of earth during 1958 in 
WITH CARRYING HANGERS 
PAT. PENDING 


manhour and cost $1.80 per 100 lineal feet; the tota! 
leaned totalled 2,401,200 feet 


Carrying 
out the State Highway Department's construction 


needs program for the year. The 52 million tons of 





4 earth and rock involved (comparable in volume to a 
, it plateau about one mile square and 35 feet high) will 

* } 
a be dug, scraped and graded with the use of mech- 
anized equipment which makes earth-moving ma- 
eS ‘hines of even a decade ago seer n com- 


Da son 


The 1958 excavating job will cost more than $11 


e 
million, based on the 1957 average of 32 cents for 


each yard moved. Oddly, excavation cost has been 
one of the few items in highway construction which 
has actually decreased from peaks set in the wai 
years. In 1940 it cost 19 cents for each cubic yard of 
earth moved on Michigan highway construction 
Then followed a steady rise, reaching a peak of 40 
cents per cubic yard in 1943. A gradual decline in 
costs followed, and by 1949 it cost only 24 cents a 


ESSICK MANUFACTURING CO. yard. Since 1949, costs have fluctuated between 28 
1950 SANTA FE AVE., LOS ANGELES 21, CALIF. anh 29 eanhe 


850 WOODRUFF LANE, ELIZABETH, NEW JERSEY A workhorse of the excavation industry today is 
AFFILIATED WITH THE T. L. SMITH COMPANY, MILWAUKEE. wisc the 30-ton scraper, capable of taking up 15 cubic 
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Get built-in 


protection in 
your trickling 


filters 


Ayer-McCarel Clay Co., Ine. 
Brazil, Ind 


POMONA 
Femona Terra-Cotta Co. 
Greensboro, No. Car 
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Use VITRIFIED CLAY Underdrains 


exceed 


Trickling Filters’ Great Advantages 


DICKEY 


W. S. Dickey Clay Mfg. Co. B23 
Kanses City 6, . 

= * AZ 

TRANSLOT 


Texas Vitrified Pipe Co 
Mineral Wells, Texas 


TRANSLOT 


Cannelton Sewer Pipe Co Bowerston Shale Co. 
Cannelton, Ind. Bowerston, Ohio 





COMPLETE Bia wri my fi). | 


«FIGHTING ~ 
EQUIPMENT. 


WAUSAU specialists in 

snow plows ... 55 

models and 9 types to 

select from .. . equip- 

ped with the finest of 

a full range of hydraulic 

controls to meet your individual requirements . . . will 
take more punishment, cost less to operate, and do 
the job better. 


MATERIAL 
SPREADERS 


Quick action spreading 

is a feature of this low 

cost self-contained unit 

that may be attached or disconnected in a minute. It 
has positive control of thickness, width, and direction 
of spread .. . operates only when body is raised—stops 
when body is lowered . . . no hazard to passing vehi- 
cles . . . sturdily built throughout for long service . 


width of spread 8 to 20 feet—hopper capacity 2 cubic 
feet. 


TRUCK 
GRADER 
ICE BLADE 


Maintains, cuts and 

grades all types of 
gravel and dirt roads, eliminates ruts, holes, and 
washboards. For winter operation it planes, breaks, and 
removes ice and hard-packed snow hazards... . truly 
a versatile year ‘round maintenance unit . . . full power 
hydraulic cab control. 


today for the name of your nearest WAUSAU distributor 
W } who will assist you in getting year ‘round maintenance 
equipment to fit your needs. 


WAUSAU, 
WAUSAU IRON WORKS wisconsin 


Pianter Suow Dlew Builders 
T1uck Patrol Ie Planer and Material Spreaders 


yards of earth, about twice as much as a similar piece 
of equipment could accomplish 10 years ago. Bull- 
dozers, draglines and smaller scrapers and graders 
are also used for the lighter work along shoulders 
and slopes. A large part of the 1958 earth moving 
work will be over new expressway routes, where it 
is estimated that more than a quarter of a million 
cubic yards of earth must be moved for each mile of 
future dual highway. 

Excavation for expressway routes through metro- 
politan areas is considered the most difficult because 
of the extra problem of disposal. In rural areas, this 
problem is handled by transferring excess earth from 
one section of roadway to fill in depressed areas in 
other sections. 


Winter Maintenance Operations 
on the New York Thruway 

Estimated cost of snow and ice removal for the 
winter of 1957-1958 for the New York Thruway was 
$1,350,000, or an average of about $2,700 per mile 
Equipment used in this operation is valued at ap- 
proximately $3,200,000. Detailed weather forecasts 
are received from the U. S. Weather Bureau and 
from a private weather-forecasting service. These 
are relayed to the four Division headquarters by 
teletype, and broadcast to all maintenance units in 
the affected area. Virtually all maintenance vehicles 
are equipped with two-way radios, and their operat- 
ing locations are plotted on a large control board at 
the Communications Center. Utilization of this board 
and direct radio communications permits engineers 
to direct the fight against snow and ice storms from 
this headquarters. This information was taken from 
the 8th Annual Report, New York State Thruway 
Authority. 


A Basis for Storm Sewer Construction Costs 

A study of storm sewer construction costs over 
the past three years was reported by W. P. Schmitz, 
Engineer in Charge, Construction Division, Dept. of 
Public Works; Milwaukee, Wisc., at a recent meet- 
ing of the Wisconsin Chapter APWA. Costs of the 
period were averaged for the size classifications and 
various types of construction. The average lineal 
foot prices were divided by the pipe area to find 
the average cost per square foot of cross-sectional 
area, which is what is actually bought. The oniy 
contract prices considered in the study were for 
sewers installed at normal depths and for those with 
earth backfill when open cut methods were used 

The classifications used in Milwaukee are as fol- 
lows: (1) Pre-cast pipe covers the installation of all 
bell and spigot and tongue and groove pipe from 12 
to 108-inch in diameter. These pipes are bedded in 
sand; pea gravel with sand is vibrated to the 34-point 
of the pipe and 2 feet of fine material is then back- 
filled by hand over the top of the pipe. (2) Mono- 
lithic concrete tunnel covers all concrete tunnel 
construction from 48 to 90-inch in diameter. The 
barrel thickness of these structures vary from 9 to 
12 inches, using 542-bag mix concrete pumped into 
place. (3) Pre-cast concrete pipe tunnel includes all 
pre-cast concrete pipe installed by tunnel construc- 
tion with the space between the pipe structure and 
the tunnel timbers filled with a 1 to 12 mix of Port- 
land Cement and gravel. (4) Lo-Head pre-cast con- 
crete pipe of an elliptical shape bedded in either 
limestone screenings or pea gravel. (5) Corrugated 
metal pipe arches includes pipe arches assembled 
in the field from sections of corrugated metal bedded 
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FITCHBURC CHIPPER 


“OPERATES 1693 HOURS 
without a breakdown 
of any kind!” 


Our Fitchburg Chipper has been inexpensive to 
maintain and trouble-free in operation, and has 
meant a great saving to us in time and labor.” 

—F. A. Canuso & Sons, Inc. 


s. CAMPBELL Philadelphia, Pennsylvania 


g4 MUNSON STREET 


SETTS 
GREENFIELD, MASSACHU yebruary 4; 1958 
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« 
The Fitchburg Chipper is well constructed. The 
machine is trouble-free and easily maintained.” 
—John Glasgow, Supt. of P. W. 
Township of Mahwah, New Jersey 


NEW! FREE! 
That’s the “reason why” successful men like Weldon Campbell Sook of Cucte 
prefer Fitchburg for the tough brush removal jobs. 


Detailed cutaway 
Fitchl : Cc s e : bs 5 oe drawings of Fitchburg 
itchburg Chippers are designed by engineers for busy, trouble- chipper in color. 

free service. The exclusive spring-activated feed plate adjusts Specifications, 
p : ‘ i ‘ M diagrams, charts, 
itself automatically—provides protection from damaging foreign _ plus money-saving 
material—assures smooth, efficient operation. The power take-off "*Pers ond 

. experiences 
clutch gives safe starts and stops. There’s no fly wheel to cause _ of others. 
bearing trouble. These features keep a Fitchburg Chipper on the 


job...save you time and money. FITCHBURC ENCINEERING CORPORATION 


Fitchburg Wood Chippers are engineered to stand hard use, 
to give long service without excessive maintenance costs. 











Fitchbuig, Mass., Dept. PW-88 
Read (at right) what others say about their Fitchburg Wood Send Free Copy of “Chip Dollars 


Chippers, and send for your free copy of “Chip Dollars” today. een ee 


FITCHBURC FNCINEERINC (ORPORATION FITCHBURG, MASS. — 


City er Town 
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Here it is 
..and it’s 


Hex Wrench 


gives you Time-Saving, 
Positive, 4-Sided Grip on Hex 
Nuts, Square Nuts, Valve Pack- 
ing Nuts, Unions, Gas Cocks 


Here’s the adjustable wrench you’ve always 
needed for hexes, squares and flatheads, rough 
or finished. Extra useful on every job. No more 
barked knuckles or rounded nut shoulders. New 
wide-open jaw goes on easy . . . won’t slip off. 
4-sided grip gives extra leverage. Stays to ad- 
justed size during use. 


For hexes 
For squares 
Flatheads, too. 


5) Available 


in 3 Sizes 


No. 11, %” to %” — No. 17, 
%" to 1\44"— No. 25, 1” to 2 


Famous RI@BID heavy-duty construction 
with guaranteed housing. Narrow jaw design 
makes work easy in tight places even on thin 
nuts. Comfort-grip I-beam handle has handy 
hang-up hole. The new Rifai’ Hex Wrench 
gives you more for your money than wrenches 
costing twice as much. Try it, buy it at your 
Wholesaler’s. 


n limestone screenings or crushed road gravel 
Backfill material is placed up to the arch of the pipe 
and mechanically tamped in place with shallow lifts 
(6) Large diameter corrugated metal pipe includes 
all larger diameter metal pipe of circular section 
usually installed in a trench of a shaped bottom o 
bedded as described for pipe arches. (7) Reinforced 
concrete box sewers includes all single or double 
box sections of reinforced concrete cast i place 
with metal or wood forms and with 5!-bag mix 
concrete. (8) Large diameter monolithic reinforced 
sewers include all circular sections cast in place 
with 51%4-bag mix concrete 

The data presented by Mr. Schmitz 

below in a rearranged fo o show 


square toot of cross-sect 


sizes of openings. For areas 
large diameter monolithic reinforced 
above) cost $1.29 to $1.44 elntorce 
sewers (7 above) $1.14 to $1.45 
metal pipe arches (5 above) $1.54 
; as of 50 
75 Sq ft.. were reported for (1) above at $1.48 
$1.68: for (5) $1.41; for (7) $1.43 to $1.54: and f 
(8) $1.75. For openings ol 30 to 50 sq. It., costs were 
for (1) $1.73 to $2.11: for (2) $2.17 to $2.83 for (6) 
(7) $1.61 to $2.00; and for (8) $1.91. For 
openings 15 to 30 sq. ft., costs were for (1) $1.97 to 
$2.08: for (2) $3.05 to $3.59: for (4) $2.34 to $2.37 
for (5) $3.10; for (6) $1.50 to $1.63 

For openings of 7 to 15 sq. ft., costs were for (1) 
$2.29 to $2.75: for (2) $5.18: and for (3) $12.10. Fo 


Cost per square foot of opening for ai 


$1.32: for 


openings unde sq. ft., costs for (1) ranged fron 


$3.00 to $5.50 and for (3) from $14.70 to $40.50 


County Road Commission Handles 
Sanitary Engineering 
The Board of Supervisors of Van Buren Co., Mich., 
has designated the County Road Commission as the 
county agency having authority for establishing and 
or providing sewers and sewage disposal facilities 
water mains, pumping stations and purification 
plants; and garbage and rubbish disposal facilities 
The board has begun studies of the extension of 
the City of South Haven’s sanita: 


to service an area in South Haven Tx 


- 1 
wer facuities 


ywnship. Plans, 
estimates and assessment rolls have been prepared 
This project will cost an estimated $49,629.95. The 
3oard is also considering sew projects in othe 
portions of the county and several townships have 
expressed a desire for garbage and rubbish disposal 


services. 


Greater Winnipeg Water District 

The following data appeared in the Annual Report 
of the Greater Winnipeg Water District, Winnipeg, 
Manitoba. This report is for the year ended Decem 
ber 31, 1957. N. S. Bubbis is General Manager and 
H. Shand is Assistant General Manager. 

The population served with water increased from 
401,800 in 1956 to 413,800 in 1957. The amount of wa- 
ter supplied to all municipalities in 1957 declined 
by about 2 percent. The consumption of water was 
11,338,327,000 gallons, or an average of 31.06 million 
gallons per day. Sales of water amounted to $577,- 
309.26, with a surplus of $318,295.60 being realized in 
the department at the end of the year. The wate: 
‘omes from Lake of the Woods, which is 96.5 miles 
from Winnipeg. 

Fluoridation has been in effect since December, 
1956. Difficulty was experienced with the sodium 
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A customer in Schenectady, N. Y., loads the trunk of his car 
with bags of “Orgro,”’ the Flash Dried digested sludge 
produced at the City's Treatment Plant. If you would like 
to know more about the Schenectady operation, drop a 
line to the Raymond Division, New York, at the address 


shown below 


Can you think of a better way 
to dispose of sewage sludge? 


At first glance, the trunk of a car may seem to be a peculiar place to 
deposit sewage sludge. But when the sludge is dry, sterile and 

neatly packaged, it can be a marketable commodity rather than a 
bothersome waste. When uncontaminated with noxious industrial 
materials, it is an excellent soil conditioner. Its sale produces revenue 
for the treatment plant, eliminates the nuisances of drying beds, 
lagoons and ash disposal and, at the same time, renders a service 

to the people of the community. 


What’s the best method of drying sludge? 


It’s the C-E Raymond Flash Drying System, a system used by com- 
munities large and small across the nation, a system proved in service 
and one which dries more filfer cake than all other systems combined. 


COMBUSTION ENGINEERING }.) 


RAYMOND DIVISION, 1315 North Branch Street, Chicago 22, Illinois 
Eastern Office: 200 Madison Avenue, New York 16, N. Y. 
Western Office: 510 West Sixth Street, Los Angeles 14, Cal 
Canada: Combustion Engineering-Superheater Ltd. 


C-159 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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Cost 
Schedule Booster! |. 


ay ts 


ae ee 


HYDRAULIC 


EXCAVATORS 


Models from VY to 2 yard 


e 
Steg 


Trenching and excavating need not hold up sched- 
ules when you have a HOPTO. Model 200 HOPTO 
has a fast, smooth cycle, a 200° uninterrupted 
swing, and a digging capacity and ease of operation 
that knows no equal in its size and class range! 
Trenching or ‘square-cornered digging’ is simply 
handled by 180° wrist action of bucket. 

HOPTO digs 13!4 feet deep .. . is easily con- 
verted to shovel bucket in ten minutes! It’s the 
field-proven hydraulic excavator that equips you 
to do more work, in less time, at lower equipment 
investment. 

CRAWLER WHEEL CARRIER 


TRACTOR TRACTOR 
MOUNTED MOUNTED “.. 


9 
9) ~ 
There’s a HOPTO model to exactly fit YOUR 


requirements ... exceed your expectations 


| ° 
opt WARNER & SWASEY 
T 


eum O80" Division Dept, PW Winona, Minnesota 


Please send me complete specifications on the models most 
frequently used in my field, 


Nome 





Address 








silicofluoride, because the fine material was sticking 
or arching in the overhead storage hopper. Modi- 
fications have been made on the hoppers, consisting 
of a centrally mounted shaft that has stirring vanes 
attached. The whole assembly is rotated by an elec- 
tric motor through reduction gears. This equipment 
is now being tested and if successful, will enable 
the District to use almost any grade of sodium sili- 
cofluoride meeting the chemical specification 

The District owns and operates a railroad that re- 
turned a profit of $108,925 during 1957. The motive 
power consists of three 44-ton diesel electric loco- 
motives, one diesel electric rail car and one gasoline 
driven rail car. 


Highway Maintenance 
For Wayne County, Michigan 


During the winter and spring of 1957, a total of 
7,304 tons of cold-patching materials were used on 
county roads and state highways in Wayne County, 
Michigan. 

There were 14,487 lineal feet of flexible, metal 
guard rail installed on county roads and state high- 
ways. The railing comes in sections 12% ft. long and 
13 ins. high and is installed approximately one foot 
above the ground to the bottom of the rail on 6 in. 
square, white-oak posts. The sections are bolted 
together and run continuously for the entire danger 
area. 

In snow and ice control 70,107 tons of salt were 
used and the Division operated 110 snow plows and 
14 motor patrols. Snow fences were erected on 
private property, 50 to 100 ft. off the right-of-way. 

The Division painted 4 in. wide reflectorized lines 
on 1,956 lineal miles of pavement, 383. crosswalk 
lines, 241 stop lines and 412 school signs. The follow- 
ing materials were used: 11,499 gals. of white 
marking paint: 9,731 gals. of yellow paint and 2,307 
gals. of black paint. 

This information was abstracted from the Fifty- 
first Annual Report for the fiscal year of 1957 pre- 
pared by the Board of County Road Commissioners, 
County of Wayne, Detroit, Mich. 


Highway Costs and Their Relationship 


to Vehicle Size 

A research team of the Engineering Experiment 
Station at The Ohio State University says that three 
groups of highway users are responsible for more 
than 90 percent of the total highway costs. The state- 
ment is made in the Engineering Experiment Station 
Bulletin No. 168 and is a result of a two-year in- 
vestigation sponsored by the Ohio Trucking Associa- 
tion. According to the researchers, Robert F. Baker, 
Robert Chieruzzi and Richard W. Bletzacker, pas- 
senger cars are responsible for 50-70 percent of 
highway cost, multi-unit trucks for 10-13 percent 
and single-unit trucks for 8-20 percent. Copies of 
this bulletin are available from The Executive Di- 
rector, Engineering Experiment Station, The Ohio 
State University, Columbus, Ohio, at $3 a copy. 


Equipment Purchases By a County 


In a program to replace worn out equipment, Van 
Buren Co., Mich., in 1957, purchased the following: 
Five 34,000-16 GVW dump trucks; five underbody 
scrapers; four V-type snow plows; two station 
wagons; an electric generator; an electric chain saw; 
two mobile radios; two water tanks; a pump; and 
a wobble-wheel roller. 
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HERSEY WATER METERS 


are preferred by experienced Water Works Officials and Engineers. 





Get detailed information on the most complete line of Water Meters in the world 
from our nearest Branch Office or Home Office. 


HERSEY MANUFACTURING COMPANY 


(Established 1859) 
DEDHAM, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 





...for big economy on maintenance 


GET THE ALLIS-CHALMERS 


Here’s the original low-cost motor grader with big-grader design and per- 
formance advantages. The Model D handles so many jobs so well, you have 
to see it at work to convince yourself. Your Allis-Chalmers dealer can 
arrange a demonstration. Allis-Chalmers, Construction Machinery Division, 
Milwaukee 1, Wisconsin. 


model D standard 


50 hp 

Approx. weight 
8,800 lb (gasoline 
Approx. weight 


9,350 Ib (diesel Ye 





- 
model D special « 
Approx. weight 


10,900 lb (gasoline) 


l Approx. weight 
11,450 lb (diesel) 
ees | | 4 forward speeds to 25 
tu, mph (approx. 

1 reverse speed to 3 





mph (approx. ) 
All-steel cab* 
Shiftable moldboard* 
Hydraulic scarifier* 
Leaning front wheels* 
Power circle turn* 








*Also available with 
the model D standard as 
optional equipment. 


ROLL-AWAY is an Allis-Chalmers trademark 
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and construction work 


MODEL D MOTOR GRADE 


many production-boosting advantages 





apie 
/ 


The ROLL-AWAY mold- 
board rolls dirt up and 
ahead to eliminate pack- 
ing, reducing friction... 
gives you more perform- 
ance per horsepower, 
more production per gal- 
lon of fuel 


many job-multiplying attachments 





Revolving circle and 
heavy tubular drawbar 
provide exceptionally 
stable moldboard 
mounting. 





Convenient hydraulic 
controls, easy to operate. 
[wo levers fit into one 
hand to control circle lift. 





Positive tandem drive 
gives you four driving 
wheels under the heavy 
end of the grader. 





5-yd rear-mounted loader 





Men 


Interchangeable 
shoulder maintainer 


Midship-mounted 
scarifier 











Blade and V-type 
snowplows 


Look ahead... move ahead...and stay ahead 
vith ALLIS-CHALMERS <«) 
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¥% Helping to keep 
FAN 2 tiver clean... 


m 


~— 


HAMILTON KENT 


TYLOX 


Rubber 


PIPE GASKETS 


PREVENT JOINT LEAKS, WHIP CORROSION AND SPEED 
PIPE WORK ON SEWER PROJECT AT OIL CITY, PA.* 


Oil Creek, a watercourse in Oil City, Pa., will be cleaner, 
purer, and an even greater enhancement to the beauty 

of the city, as a result of current work being done under 
Oil City’s continuing sewer expansion program. Consisting 
of several miles of new laterals, new concrete pipe 
interceptors up to 36” in diameter, and a new sewage 
treatment plant, the facilities now being added make it 
possible to treat all sewage waste disposal before 
effluent is discharged into the river. 


Engineers and officials specified Hamilton Kent 

TYLOX Rubber Gaskets for coupling the pipe lines, 

knowing they could count on TYLOX for three important TYLOX Gaskets form a permanently 
advantages: leak-proof joints to keep infiltration loads tight compression seal. Water can’t leak 
negligible at the new plant; acid-resistance to prevent in or out... roots and sediment can’t 
deterioration of the joints and necessity of future penetrate ...acids can’t destroy. Pipe 
repairs; and easier, faster pipe coupling, to con be coupled in wet trenches... 
help keep construction costs down. backfill may be applied immediately. 


5099 





WRITE FOR ENGINEERING DETAILS ON TYLOX— 
Specify TYLOX FOR YOUR PIPE PROJECTS 


* PROJECT: Sanitary sewer expansion, Oil City, Pa. 


ENGINEERS: Morris Knowles, Inc., Consultants, Pittsburgh, Pa., MANUFACTURING COMPANY 


R. B. Fleming, Resident Engineer. 


CONTRACTOR: Ben Construction Co., Pittsburgh, Pa. KENT, OHIO 


PIPE: Reinforced concrete, manufactured by Concrete Pipe Co. 427 West Grant Street Orchard 3-9555 
of Ohio, Cleveland, Ohio. 


CANADIAN PLANT: 10 Brussels St., New Toronto, Ont. Phone Clifford 1-2494 
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Metropolitan Planning 


for Sewers 


on a County Basis 


Cc. C. SPENCER, Director, Erie County Sewer Authority, Buffalo, New York 


OST METROPOLITAN 

have problems in providing 
community facilities in growing 
zones outside the central city. The 
widely scattered pattern which 
residential growth is taking intensi- 
fies the difficulties of providing util- 
ities. In Erie County, this “subur- 
banitis” is illustrated by the 
accompanying map showing some 
current subdivisions and proposed 
administrative areas for sewer de- 
velopment. Land in areas with 
utilities is no longer available for 
expansion. 

A Water Authority was estab- 
lished in 1948 to provide an inte- 
grated service which could be ex- 
pected to meet the demands of 
growth. In many cases the availa- 
bility of water is creating a demand 
for sewers. The septic tanks and tile 
fields which can be used for scat- 
tered rural homes must be regarded 
as a temporary expedient in urban 
areas. Health Departments in New 
York State are recommending 
against use of septic tanks for large 
subdivisions because of unsatisfac- 
tory experiences in some cases and 
because individual corrections are 
very difficult where numerous tanks 
fail. At the same time it is not pos- 
sible to provide trunk sewers in all 
sections where growth is taking 
place, and it will be necessary to 
give first consideration to areas 
where the sewers are economically 
justified and where growth appears 
most probable. Where soil is not 
absorptive and residential develop- 
ment with septic tanks should be 
prohibited, the initiation of a stage 
construction program for sewers 
may permit present development 
because a long range answer is on 
the way. 


areas 


Since the primary obstacle to 
sewer construction is financial, it is 
necessary to take advantage of any 
methods by which costs may be re- 
duced and financing may be facili- 
tated through adoption of specific 
governmental policies on land de- 
velopment and sewer construction. 
This includes establishment of large 
scale intermunicipal systems to se- 
cure lower unit costs and use of low 
cost methods of treatment and rela- 
tively shallow sewers wherever 
possible. A large number of small 
unrelated systems are undesirable 
in the long run. In addition streams 
of adequate size to receive effluent 
do not exist in many portions of the 
County where sub-divisions are 
planned, and the only way of ren- 
dering development feasible is 
through construction of trunk dis- 
tricts. 

Figure 2 shows how the per capita 
cost of sewage treatment decreases 
as population served increases. It 
also demonstrates that sewage for a 
given population may usually be 
carried several miles via trunk 
sewer at less cost than is required 
to provide a separate treatment 
plant for it. 

Under the town law little prog- 
ress has been made since World 
War II in establishing sewer dis- 
tricts where they are needed, ex- 
cept for those serving limited areas. 
The outstanding need is for stage 
construction of trunk sewers and 
treatment works to serve large 
areas. These are very difficult for 
builders or small communities to 
furnish. 

There are many engineering rea- 
sons why a drainage basin approach 
to sewer planning is desirable. At 
the same time the location and 
density of new neighborhoods is 
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often a greater factor in determin- 
ing the financial feasibility of pro- 
viding public sewers than topogra- 
phy itself. Both drainage basins and 
neighborhood development often 
overlap municipal boundaries. These 
facts are true regardless of the 
type of governmental organization 
(county, village, town or authority) 
responsible for sewer construction 
and indicate that separate com- 
munities cannot successfully en- 
gage in long range planning because 
growth occurs with little regard for 
municipal limits. 

When trunk sewers are provided 
for an area there seems to be a 
tendency for a large percentage of 
residential construction and indus- 
trial growth to occur in that area. 
Sewers, therefore, provide a tool 
through which government can 
guide new neighborhoods into the 
most desirable patterns. At present 
builders often seek the lowest cost 
land for housing, in part because 
no land with sewers is available. 
Such land is apt to be isolated from 
existing utilities. If builders will 
consult with planning and law en- 
forcement agencies before purchas- 
ing development sites, much will be 
gained. 

A wide scattering of subdivisions 
increases the difficulties of providing 
sewers and also renders it more dif- 
ficult to provide such services as 
water supplies, roads, schools, and 
shopping areas. The automobile has 
made such scattered developments 
possible, but by no means makes 
them desirable from an economic 
or social point of view. Good plan- 
ning should encourage gradual ex- 
pansion outward from existing pop- 
ulation centers. This will assist in 
maintaining full utilization of serv- 
ices which already exist and will 
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@ COSTS of sewage treatment and trunk sewer construction. Individual plant costs may vary 35 percent above or below 
these plant values. As a basis for planning in Erie County, a flow of 1.0 MGD was considered to represent 10,000 persons. 
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ne residents of new h in Ul rovisi | ft utilities 1s cost- Financ > Agency nas indicated tnat 


n the benefits of sen ‘ impractic it is not necessarily true that eac 
instead of providing ne 2 rmitting s1 ler lot sizes new house results in an increase in 
at today’s high cost sewers are avail- municipal costs greater than the 
each developmen A 20 percent reduction in taxes received from that house. If 


d as separate entitie percent reduction new houses are constructed in areas 
hey should be reviewe n area are recommended in sucl which can be served by existing 


part of a metropolitan whole ( ion is acceptable mini- schools and by extension of utilities 
1 , | 1 
Ov: yf jndividual disposal s; m stan are not violated already in place, no increase in taxes 


tems for new homes mai lock There is widespread feeling that may result. This is particularly true 
plans for public sewers in th al arge lot requirements result in high in the case of sewers. Spreading 
future because new home owne lass neighborhoods, but we are costs on the basis of use and benefit 
who have paid for a priv » syster aware of instances where the op- will also be of isSistance 

sting an average of $7 will no posite is true. Many factors aside problem 
| rom lot size enter into quality of In New 


I publ sewers. This ven new communities 


willing to participate I 
f health law requ that wate1 
though the new homes are close to 3) Approving lateral sewers and sewer plans for all sub-divisions 
overflowing septic tanks used by temporary sewage treatment plants approved t the State o1 County 
older homes. In some cases the an in areas where ynstruction of Health I 
| 


de partment Plans for indus- 
rivate systems in E trunk sewers ultimately to service 


unicipal waste discharges 
is underway. This is con- arly must be approved. Such 
1ipon streams having suffi- approval relates only to the preven- 
‘ive effluent. tion of nuisances or } ic health 
] 4 " 1 

ily desirable hazards 

na ¢ art 1 ‘ * 
and sanitary ment in question and bears little 

, 
closely to- ! to 


nigi develop- 


questio1 f good plan- 
ganization of utility 


mM 
o! economics The responsl- 


vility of County and Town Planning 
many instances local officials Boards is largely advisory. We, 


pel 


suburban localities. } 


ire not anxious to encourage new therefore, do not have in these two 


1ousing projects because increased departments sufficient power to 


; : 
population will create a need for guide desirable community patterns 
to prohibit | additional community services such or to assure compliance with a mas- 


velopments at the present as schools, water and sewers, with ter plan for urban development. 
areas where the drainage is a resulting increase in tax rates. Development 


of a metropolitan 


where the location is such A study by the Housing and Home sewer plan should be of great as- 
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sistance in the correction of 
pollution conditions which affect 
of New York State. Enforce- 


ment of the water pollution control 


stream 
most 


act and local sanitary codes is often 
difficult 
problems and the fact that the town 
law that take 
the initiative in sewel 


because of local financial 


requires volunteers 
formation of 
districts. The cost of sewer service 


1 
can De gre 


to individuals 
duced if 
trunk 
can be provided since costs of major 
facilit es 


a comprenensive system Ol 


sewers and treatment plants 


1 
can De sp ead over more 


isers 


valuation. It is not 


ndividuals small 


possible 


groups to provide sucn services on 


1 voluntary basis without 


backing. If 
} ) + ] } . 
can be laid before full development 


a neighborhood 


govern- 


mental major sewers 


occurs, subdstan- 


1 
tlal Savings are 


In Erie 
many 


II by home builders, 


possible 
County 


] 
complaints since 


nave been 
World War 


labor unions, 


there 


Commerce 
groups that the lack of 
works 


onstruction of 


the Chamber of and 


other trunk 


sewers and treatment was 


stalling the much 


needed housing. This, in turn, handi- 


aps industrial development be- 
ause workers must have a place to 
ilve 

For these 
Board of 


mittee in 


reasons the Erie County 
Supervisors Survey Com- 
1954 Ad- 
visory Committee on Sewers which 
included 
ested private g! , in addition to 
the Buffalo Authority, the 
County Health Department and the 
County Board. This re- 
sulted in a study and report by a 
County staff to Super- 
visors in deciding on what action, if 
the County should take on 
Following the completion 
Sewerage Ad- 
visory Committee made the follow- 


Board 


appointed an 


members of many inter- 


Sewer 
Planning 


the 


assist 


any, 
sewers 


this report the 


ing recommendations to the 
of Supervisors: 


“The need for additional sewerage 
facilities and correction of water pol- 
lution in many parts of Erie County 
is serious. Progress under present pro- 
cedures is often slow and unsatisfac- 
tory. In many cases the problem over- 
laps municipal boundaries, and better 
and more economical solutions may be 
secured by inter-municipal action 
Lower units costs for trunk sewers and 
treatment plants may be secured by 
systems serving a considerable 
rather than by numerous small 
pendent and unrelated systems 
“It is evident that an administrative 
unit with authority to plan and 
coordinate sewerage improvements 
throughout expanding portions of the 
County is needed. It should be organ- 
ized to facilitate more effective meas- 
ures for construction of sewers and 
treatment works than are now avail- 


area, 
inde- 
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able. It is, therefore, recommended 
that the Erie County Board of Super- 
visors establish a County Sewer 
Agency under Article 5B of the County 
Law. By this action machinery can be 
made available for a coordinated ap- 
proach to sewerage problems for those 
municipalities electing to use it. Actual 
charges for any construction projects 
undertaken, including the cost of con- 
struction plans and specifications, would 
be limited solely to the 
fited. In addition to processing any 
County Sewer Districts which develop 
the County Agency would render 
continuing advisory and coordinating 
service to local municipalities in the 
solution of their sewerage problems 
and correction of Water Pollutior 


areas bene- 


A sewer reated in 


staff 


agency 
1957 and a 
toward the 
year. Preparation of plans 


syste 


Was Cc 
the spring of was 


; 
provided end of that 


ms to serve four muni it 
is in progress. Under the New York 
State Law, county agencies may be 


palities 


organized for the purpose of 
viding 


mr 
pro- 


water, sewers, or drainage 


facilities and may permit munic- 


ipalities within a county to engage 
scale planning 


} 
iarge 


in cooperative 


and construction 
do so. All 
carried by the area benefited rathe: 
than the entire This 
mits the work to be concentr 
in the area 


they choose t 


construction costs are 


county 


having a real need. 


metropolitan solution is made pos- 

‘ : : 
without infringement ot! 1ocal 
rule. The 


maste 


sible 


} ] 
nome agency may also 


prepare plans for sewers 
and 
county for 
municipalities 

County districts are 
by the Board of Supervisors to 


treatment througnout the 


consideration Dy local 


establi 
ing a public hearing and an oppor- 
tunity for E 

concerned to 

if desired. Ea 

when established 

istered by a board represent 
municipalities within it. County 
bonds may be utilized for financing 
In addition to Erie County in New 
York, Monroe, Chemung, and Tomp- 


kins counties are giving considera- 


dis- 


tion to organizing 


tricts 


county sewe! 
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a Existing Treatment Plants 


4 Proposed Treatment Plants 





Proposed Administrative Areas 


O Proposed Subdivisions 


—— Proposed Trunk Sewer 


FIG. 1 











@ THIS MAP of the northern portion of Erie County, New York, shows the com- 
plexity of providing adequate sewerage facilities for scattered subdivisions. Some 
trunk sewers will connect to existing plants; but new plants will be required too. 
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the MARKET for 
TAX-EXEMPT BONDS 


HARRY L. SEVERSON 


Financial Economist 
and Bond Analyst 


— FINANCING of the expanded 
services which the growing pop- 
ulation and the increased tempo of 
governments chal- 
lenging problems. For most govern- 


local presents 
ments these problems will become 
increasingly difficult in the years 
ahead The 
though not necessarily the most im- 


most spectacular, al- 
portant, of the demands being made 
upon state and local governments 
from the inadequacies of thei: 
facilities. Traditionally state 
and local governments have financed 


arise 


capital 


a considerable proportion of the cost 
improvements by 
and there is every reason 


of large capital 
bor owing, 
that this will continue 
Case 

inique characteristic of state 

and local bonds—tax exemption—is 
well known 
this type of 


manded a 


In the past two decades 
investment has com- 

decidedly bette 

(lower yield) than other 


ments of 


price 
invest- 
similar quality and matu- 
times the demand for tax 
mption has been large in relation 

to supply. During World War II, and 
in the period immediately following, 
investors in the high income tax 
brackets were so anxious to obtain 
tax-exempt bonds that they were 
very aggressive in searching them 
out. Under these circumstances is- 
re in an extremely advan- 

position in the bargaining. 
ybjections of one group of po- 
tential in 
ily se 


estors were not necessar- 
sus as there was likely to be 
another group willing to purchase 


the bonds at little if any concession 


years which followed the 


close of the war, the volume of new 


In preparing this and other articles 
the writer has drawn heavily upon 
Chatters and Hillhouse “Local Govern- 
ment Debt Administration” (Prentice- 
Hall 1939). Although this book was 
written apout twenty years ago in an 
environment very different 
from that which obtains today the 
major problems of debt administration 
l stated and much of the dis- 
‘ussion still sounds fresh. 


economic 


are ciearly 
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offerings increased faster than the 
accounts which benefit so much by 
tax exemption. As tax exempt bonds 
have plentiful, 
have become more selective, with 


become investors 
the result that the issuers are finding 
themselves in a less advantageous 
position. Furthermore, the more rap- 
id pace at which new issues are ex- 
pected to be offered in the years 
immediately ahead will cause this 
trend to continue, except to the ex- 
tent that the issuers are successful 
in developing new markets. 


The Municipal Bond Market 


There are numerous facets to the 
market for tax-exempt bonds which 
must be considered in formulating 
and administering a financial plan. 
In preparing their bid underwriters 
consider carefully the probable ac- 
ceptance of the new issue by the 
public, and one of the first steps in 
this is a review of the record of the 
issuers’ outstanding bonds in the 
secondary market 

Looked at broadly the market for 
state and local bonds appears to be 
very competitive. The gross profit 
per bond is typically very small 
Looked at more closely, however, 
the market takes on a somewhat 
different appearance. Actually there 
market but 
markets in which the thousands of 


is not one countless 
issues are traded. These markets are 
competitive in varying degrees. 
Some bonds are distributed locally; 
others regionally; and a relatively 
few nationally. When a local market 
becomes saturated and it becomes 
necessary to find wider outlets, price 
concessions which seem rather sharp 
are likely to be necessary unless the 
issuer has had the foresight to cul- 
markets in ad- 
vance. The same is, of course, true 


tivate additional 
when it becomes necessary to move 
from a regional to a national market 


The Interest Rate Curve 


An issue of tax-exempt bonds is 
likely to be offered in many matu- 
Consequently 
both the money and capital markets 


rities conditions in 
must be considered in planning and 
scheduling the sale of a new issue. 
For the past twenty years, short 


maturities have sold on a lower 


yield basis than long maturities. 
When money is relatively easy, (a 
situation prevailed during 
much of this period) the difference 
in favor of short maturities is sub- 
stantial. This is due to the fact that 
commercial banks which are large 


which 


buyers of state and local bonds tend 
to concentrate their purchases in the 
early maturities. When banks have 
excess reserves they are likely to 
buy heavily forcing the prices of 
short-term issues up both in abso- 
lute terms and in relation to long- 
term bonds. When reserves are short 
the opposite situation obtains. Banks 
take care of their regular customers 
first, which leaves only a limited 
amount of funds with which to buy 
bonds, and certain banks may even 
sell some bonds to improve their 
reserve position. This causes the in- 
terest rate curve to flatten out. Thus, 
while the pattern of a low yield on a 
one-year bond with a step up each 
year at a declining rate until the 
curve becomes almost flat obtains so 
much of the time that we are likely 
to regard it as normal, long-term 
plans should not be based upon the 
assumption that this interest rate 
pattern will always obtain. In draft- 
ing bond laws and _ formulating 
financial plans recognition should be 
given to the fact that the level of 
interest rates fluctuate, and the re- 
lationship between maturities also 


changes 


Factors Affecting Price 


The price at which a particular 
issue will sell is affected by many 
economic and political forces. Ove 
some of these the issuers have no 
control and must adjust to condi- 
tions as they find them; over others 
they can exert influence collectively; 
and over still others it is the policies 
of the particular issuer which largely 
control 
the factors affecting the price of a 


For purposes of discussion 
new bond issue will be grouped 
together into three broad categories 
(1) conditions in the money and 
capital markets; (2): the market val- 
ue of tax exemption; and (3) the 
acceptance of the particular issue by 
the investors. 

Conditions in the capital markets 
Fluctuations in interest rates are re- 
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garded as important indicators of the 
changing business scene and are 
widely reported in the public press 
Shifts in Federal Reserve policy are 
quickly transferred to the municipal 
market through the changes in the 
investment policy of commercial 
banks. Also the interest rates which 
dealers must pay on their loans to 
carry inventory affect their willing- 
ness to bid on new offerings. Ob- 
viously there is nothing an issuer 
can do to influence the general level 
of interest rates. Financial officials 
of state and local governments must 
adjust their programs to meet con- 
ditions in the money and 
markets as they find them. 


capital 


The market value of tax exemp- 
tion: As the accounts which ben- 
efit so largely from tax exemption 


have filled up over the past ten 


the market thereby 
favorable 
issuers of such bonds. 


resulting in 
more interest rates fo 

Acceptance by the investors: Any 
one or a combination of a number of 
wide 
variations in the price at which var- 
ious offerings sell. A bid which ap- 
pears poor may be due to the fact 


causes may account for the 


that the issuer has a bad name, since 
the market has a long memory fo! 
sharp dealing. The issuer may not 
be well known in this market. The 
timing of a particular issue may be 
unfortunate—the market may be 
overloaded with this type of secu- 
rity. The issue may be poorly set-up, 
or the market may judge the credit 
quality adversely. These are things 
over which the responsible officials 
past as well as present, have exerted 
great influence 


by-product of the type of financial 
planning advocated in these articles 
is that it will provide local officials 
with material on which to recom- 
mend legislative changes. 

With the total supply of tax-ex- 
empt bonds showing a tendency to 
increase more rapidly than the de- 
mand, it becomes necessary to plan 
each issue with the current pref- 
mind. Al- 


though it is essential that an offer- 


erences of investors in 
ing be processed quickly once the 
decision has been made to request 
why the 
preliminary work cannot be done in 


bids there is no reason 


advance so that each provision of 
the indenture can be given thought- 
ful consideration. 

Officials who are anxious to main- 
tain a high credit standing will take 
all possible steps to build up the 
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@ CONSTRUCTION expenditures of state and local governments, 1946-1957, with projections by the author to 1968. 


years there has been a reduction in 
the value of tax exemption to state 
and local governments. This erosion 
will continue except insofar as the 
issuers find a way to tap some of the 
pools of savings which are accumu- 
lating in financial institutions which 
do not now benefit very much from 
tax exemption. 

One very simple method of at- 
tracting more buyers for state and 
local bonds would be the enactment 
of the “pass through” which would 
allow investment companies to pur- 
chase these bonds and pass the in- 
terest to their shareholders without 
the loss of its tax-exempt status. In 
the broad form, such as embodied in 
HR 8702, this would greatly increase 


PUBLIC WORKS for August, 1958 


The preparation of an issue which 
will receive a high bid may be made 
difficult by rigidities over which the 
present management has little con- 
trol. Pledges made in earlier inden- 
tures may present serious hurdles 
Restrictions in state laws on debt or 
tax limitation of many may 
also present difficulties. In certain 


sorts 


cases it appears that more taxing re- 
must be allocated to the 
local governments which have heavy 
responsibilities if credit quality is to 
be maintained. Wherever possible a 
direct attack on these restrictions is 
to be preferred. Although evasions 
by various means are sometimes 
possible, they are likely to be ex- 
pensive. An incidental but important 


sources 


economic base of the comunity. It is 
well recognized that only a prosper- 
ous community can issue high-grade 
bonds. Appropriate 
improving the 


measures for 
economic base will 
vary with the type of community, 
but in involve 
cooperation with the business enter- 
prises domiciled in the area. Care 
must be taken that the new taxes 
required to finance the added im- 
provements are not levied in a way 
which will undermine the economic 
base. On the other hand it must be 
recognized that the failure to install 
needed public improvements may 
cause business to shun an area, thus 
weakening the economic base of the 
community. 


most cases it will 





SPECIAL CONNECTING STRUCTURES 
in SEWER WORK 


Head is saved in the line by enlarging-the diameter, but 
in the manhole it is done by attention to details 


ROBERT J. FLETCHER tuation in which the natural 


i 
Civil Engineer f the groun along the desired economizes on 


pipe sizes selected 


Cupertino, California sew barely sufficient, o1 penditure of fall per fo y the pips 
, so that velocity some- used is comparativel small Th 


VERY COMPLETE SET of plans where in the system is 1 full, expenditure of dollars, howev: 
and specific ations tor sewe Col - O! ultimate ly ne ipe creases: the greate the | 1g 
uction includes drawing f in re set unduly low in the pipe used per foot of fall, the 

standard manholes. whicl al h grount and the flow has to be the cost per toot ol both 


and usual connecting pumped up in order to reach the fall 
é, ‘ 


utilized in h k lischarge level without excessive Saving head in manholes 


ce dictates that the maz rcharging upstrear justified in either of two way 


tl 
located at every cl ! ne I > all is available, pending upon cir¢ 
sewer: at everv cl , lesign may ontrolled by the head which is saved may 


horizontal direction; a n n auowad! v ity and 


some maximum I ( 
that cleaning i ical. In con Loss Estimates* Schematic Diagrams Loss Estimates* 
necting the smaller pipes the | I for of for 

] 


the manhole usually i Small Size Pipe Manhole Construction Large Size Pipe 


] 
RR NAC sear. 


a evel tnat 





imbedded in tl te of , 
bottom, and tl ipe is broker ut ORDINARY 


ove! ts portion If there 


change at the manhole, 





L 
‘dueasehe at tied ie deal oss Probably Loss Probably 
smoothly to conform to the bend, Not Over 1 Yah, Not Less Than Yh 


and the sewage, if not flowing too 
rapidly or too full in the pipes, tends 
to conform to this bend in its pas- 


sage through the manhole. If the 
lines joining at the manhole are at MODIFICATION OF 
different levels, short drops are ORDINARY 





often handled by direct openings 
above the bottom. and longe} drops 
are carried down in a stack to make Loss Probably 
a drop manhole Loss Not Over 3h 
Vv N 1 
ot Over Yah, 

Special Connecting Structures 

In this discussion a special con 
necting structure means one that 
has been subject to design analys 


It may be formed on the site by re 





inforced concrete, o7 by the equiva 
lent assembly of present units if MONOLITHIC DESIGN 


and when any such become avail- 


able; or it may be a combination 
or modification of the standard Loss Probably Loss Probably 


types 
Where the fall of the ground is Not Over Ah, 7 Not Over Vahy 
sufficient to establish flow at aver- 

age to maximum allowable veloci- 

ties and there is head to be wasted, R/D 1S 1 but 

special manholes to economize on D Pipe Diam. aes 
head loss are not indicated. This ALERT SR: ate eA econ 6 5 mangement tm 
discussion is confined to the opposite *Note-— All pipes are assumed full or surcharged : Table Ed 
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in the total cost of « 


result; or 2) by utilization 
saved head. more feet 

nay be built and thus a disposal 
point may be reached without con- 
struction of a pumping station. The 
value of the saved head may be de- 
termined by comparing the addi- 
ynal cost. of the changed manhole 
with the construction cost for the 
of pipe that will use up the 
the inference being that the 
additional manhole construction is 
worth while if its cost is conside1 
ably less than that of the pipe. This 
s not intended to be in any way 


1 


] 
a substitute for the usual complete 
comparison of the capitalized costs 
of otherwise satisfactory alternate 


schemes 


Manhole Classifications 
For the 


ion the situations at a bend man- 


purposes or tnis discus- 


1ole are classified into six different 
types. As shown in Table 1 these 
listed as ordinary (entering flow 


] flow ) 


right angles to leaving 
ana mono- 


are 


modification of ordinary 


lithic design. Each is further di 
ded into small size pip and la 
size pipe 
The terms small and large are de- 
fined by comparison of the inside 
pipe diameter with the inside di- 


Most man- 


diamete 


nension of the manhole 
holes have an_ inside 
feet. Discharge from a 12-in 
flowing full, with only its bot- 
channeled into the bottom of 
inhole, will expand conside rably 
the increased area of the manhole 
and will contact again when leaving. 
especially if the pipe flow is unde: 
pressure As progressively large: 
pipes are considered, the effect of 
sudden expansion due to the in- 
creased area of flow in the manhole 
and the sudden contraction into the 
yutlet pipe becomes less and less 
intil finally the 4-foot inside diam- 


+ 


eter manhole becomes little more 


than an opening at the top or along- 
a very large conduit. The 
greater the expansion and contrac- 


side of 


tion, the greater the loss from that 
account 


Large Size Pipe 
As shown in Table 1 for the large 
size pipes, the loss in an abrupt 
right angle bend is probably not 


sss than 1%4 h,. As is customary, 
h,. represents the velocity head and 
is equal to v7/2g. Velocity is a vec- 
tor quantity, and the velocity head 
in the original direction, h,, has no 
component at all in the new direc- 
tion. Also, as the entrance loss for 
a sharp cornered opening is %h,, 
we may consider the reentrance loss 
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These total 
14h In other words the velocity 


to be not less than %4h 


head in the entering pipe is lost in 
build 


up in the manhole in order to leave 


turbulence, and the pressure 


is 1% times the velocity head in the 
outlet pipe 

A modification consists of two or- 
dinary manholes so placed that the 
angular change in the direction of 
flow is 45 degrees in each. Tests on 
smooth pipes indicate that the total 
loss in such a system is probably not 
loh Other tests on 
pipes show that the loss in a smooth 


ovel mooth 
bend of radius about 4 times the 
pipe diameter will not be over %4h 
which is the loss shown in Table 1 
large size monolithic design, al- 

it may be much less 


Small Size Pipe 


Manholes to connect small 12 
pipes meeting at angles should fea- 
ture the pipes set almost entirely in 


the bottom of the manhole and 





Table 2—Typical Costs Based on 
Average Depth of Installation 


42-in. R. C. Pipe $26 per foot 
48-in 31 per foot 
54-in 35 per foot 
60-in 39 per foot 
66-in 43 per foot 
72-in 47 per foot 
78-in 51 per foot 
84-in 57 per foot 


Manhole $500 each 





joined therein by a channel that is 
curved smoothly to lead the incom- 
ing flow into the direction in which 
When the lines are 


not surcharged, such design will re- 


it is to leave 


sult in a head loss of substantially 


less than one h,. This is much less 


than if the incoming pipe inverts 
simply rested on a flat bottom, in 
which case the solids would tend to 
settle in the manhole and be a nuis- 
ance 

No matter how deeply the 
size pipe is imbedded in the 
hole, and no matter how well 
ed the 


small 
man- 
round- 
right angle bend is formed 
in the bottom of the manhole, the 
top will always be broken out so 
that when the pipes flow full, the 
liquid will expand in area into the 
manhole. There will be some loss 
due to this expansion and the fol- 
lowing contraction. When the sewe1 
is full a slight extra flow will cause 
surcharging, whereupon regardless 
of the excellence of the construc- 
tion, the result in the small sizes 
still is flow from a small cross- 
section (that of a 6 or 8 or 12-inch 
pipe) through a 


varying cross- 

















FIG. 1 











@ MODIFIED arrangement uses 8.3 ft. 
more pipe than does a 90° connection. 
section of manhole, being at its 
maximum a rectangle four feet wide 
with a height equal to the depth of 
liquid in the manhole, and then out 
another small round opening. There 
will be channelization of flow and 
turbulence 

In Table 1 the tabulated loss esti- 
mates for small size pipes are based 
on surcharged conditions. Under 
this condition the losses in small 


pipes are more severe than at any 


t 
: 
time in large lines where the man- 


hole is more of an opening in the 
pipe than a sudden enlargement 


Because of expansion losses, the 
designs 
lines 


are of no benefit with small lines 


modified and monolithic 


recommended for the larger 


In fact, modified design leads to one 
extra expansion and an additional 
head loss; and monolithic design, 
again because of sudden expansion, 
could lead to a loss about equal to 
that experienced in ordinary design 
The losses in Table 1 are assumed 
maximums, and are based on flow 
manhole so full that the 
As a 
result the direction of leaving has 
no further detrimental effect, even 
when 90 degrees from that of en- 


into a 
velocity therein is negligible 


trance. In each manhole the en- 
trance loss is %h, in the exiting 
pipe 


Costs 


Table 2 is a listing of costs of dif- 
ferent items as employed in the 
computations of this article. For 
any community the economic justi- 
fication of special manhole struc- 
tures should be worked out using 
the proper costs for the component 
parts. Recent local contracts should 
be examined and an average taken 
of the price paid for each item, 
with due weight being given to the 
quantity involved and to special cir- 
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cumstances in order to avoid the 
influence of any unbalanced bid 


item 
Savings 


Table 3 


large size 


presents data on four 
round pipes, each with a 
slope equal to .001 


velocity 


Column 1 is the 


in the pipe flowing full, in 


feet per second, and is obtained 


from a Manning’s formula diagram 
with n equal to .012 
. 


imn 


is the quantity in cubic 
second in the pipe flowing 
; 


he given velocity. 


and is the 


44 of Column 3 divided by the dif- 
ference in slopes, s s 

Column 8 shows the gross savings 
in dollars of this constructed length, 
and is Column 7 multiplied by the 
difference in cost per foot of the 
original pipe size under considera- 
tion and a pipe 6 inches smaller 
Pipe costs are from Table 2 

Column 9 is the net saving, Col- 
umn 8 less the extra cost of the 
modified manhole, Column 5 

It may be demonstrated that for 
any given size of large pipe, the po- 


tential or actual saving in dollars 


bend with two manholes) are likely 
to be still greater. The numerical 
values in Columns 4, 7, and 8 of 
Table 3 may be increased by 1/3 to 
give the corresponding values fo1 
this case, a total saving of one h 
Columns 5 and 9 would also change 
Standard precast manhole sections 
could be used over the top of the 
pipe 


Use of Models 


Models could show the losses pre- 
cisely for each of the six cases esti- 
mated in Table 1. Model tests could 





Table 3—Computaticn of Savings Resulting from Use of Modified Manholes 


Pipe Dia 


d, inches 


48 3.9 50 
60 4.55 90 
5.1 14 
5.69 219 


cost per foot for pipe of diameter “‘d 


cost per foot for pipe of diameter “d 


minus 6 


Slope, s 001 
Col. 6 
$500 at (slope 
i lor pipe 
0.3a d—6 in.) 
00204 
00170 
00159 
00149 


Col. 7 





umn 


in feet whi 


the amoun equivalent t 


that saved modified manhole 
ordinary right 


This is 


slope, S 


aS compare ne 
angle manhole 
34 of h, divided by the 
Without the 


struction this head would not be 


‘onstruction 
modified manhole con- 


available for use 

Column 5 is the cost of the modi- 
fied manhole construction over and 
above the 


ordinary manhole con- 


struction cost By reference to Fig- 
ure 1 it will be noted that the length 
of pipe between the two manholes 
is longer than it would be ji he 
lines came together at right gles 
in one manhole. This distance is 20 
times the secant of 45° minus 20 and 
is equal to 8.3 feet. Assumed costs 
are listed in Table 2 

Column 6 shows the slope, taken 
Manning’s diagram 
with n equal to .012 which would be 
the flow in Col- 


in a pipe 6 inches smaller 


from formula 
required to carry 
umn 2 I 
than the one under consideration 
Column 7 lists the distance in feet 
along which the smaller pipe may 
replace the larger by utilization of 
the saving in head of the modified 
manhole construction. This equals 


90 


I 

proved by Man- 

equals 1.486/n 

‘or a given pipe 

s'?. As h 

is proportional to v-, hy is propor- 

tional to s, and hy/s is constant, re- 
gardless i ply diameter 

Table 3 strongly indicates that it 

is going to be cheaper with the larg- 

sizes to save a foot of head for 

purposes in the manhole, 

than to save it pipe- 

Notice from ‘ol in 4 how 

comparatively long a length of ad- 

ditional pipe could be laid by use of 


the head saved. The relatively small 
extra manhole cost is tabulated in 


Column 5 For 


from Column 9 the net construction 


comparison, note 
cost saving that results if the head 
saved by the modified manhole is 


expended in a pipe (length shown 


in Column 7) that is six inches 
smaller than the original in diame- 
ter, and replaces the original 

If the 


lithic or 


bend were poured mono- 


otherwise made smooth, 


with the radius of the bend from 
one to six times the diameter of the 
pipe, and there was but one open- 
therein 
Then the 


gross and net savings (although the 


ing or manhole, the loss 


might not be over %4h 


cost of this bend and manhole may 
be greater than that of the modified 


be particularly helpful 
ing economical construction 
than those 


smaller 


sizes next 
tailed in this article, becauss 
them manhole losses appea to be 
comparatively large, and yet are not 
entirely due to the sudden expan- 
sion followed by sudden contraction 
12-inch 
pipe. If the money could be found 
p and make the 
publish the 
of the findings might result in a no- 
The dif- 


factors that come into play 


to be expected with 8 o1 
to set u tests, and 
results, the application 
table savings for the public 
ferent 
in causing losses, comparing small 
pipe sizes with large, are the rea- 
sons why some cities have rules that 
above certain sizes, all bends are to 
be poured monolithic. This practice 
is perhaps not as widespread as it 
should be, and usually is not based 
on accurate tests 

In thi 


+ 


seems to be a tremendous gap be- 


day and age, there still 


tween what is taught and worked 


out in schools of higher education 
} 
| 


and in associated laboratories, and 
what is used in practice. To the ini- 
tiated there must be many examples 
of “penny wise and pound foolish” 


Model tests 


feasibility and 


connecting structures 
indicate the 
advantages of 


could 
special connecting 
structures and should at least pay 
for themselves when such a service 
becomes in demand and common- 
place. 
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APPLICATIONS OF THE 


DIGITAL COMPUTER 


TO RESERVOIR YIELD STUDIES 


ROBERT S. GOOCH, 
Hydraulic Engineer, 
Freese and Nichols, 
Fort Worth, Texas 


NE OF THE MOST important 

steps in reservoir planning and 
design is the determination of how 
much water the reservoir can be 
depended upon to yield during crit- 
ical drouth periods. In the past, en- 
gineers have predicted the depend- 
able yield by a time-honored system 


ot + 


step-by-step manual calculation 
ipproximating what would have 
happened if the project had been 
yperating during the worst drouth 
on record. This is a tedious proce- 
dure. Although the results are 
ortant and although the 

themselves require a certain am 
of experience and insight, they 
not the kind of thing that an eng 
neer enjoys working on Using 
good desk calculator, one man can 
complete only about 25 years ol 
yield study work each day, if the 
calculations are in one-month steps 
and extensive yield investigation 
can easily involve many man-days, 
or weeks, or even months of com- 
putational drudgery 

This is an obvious application fon 
digital computers. The mathematics 
involved are simple and repetitive 
Calculations which a man takes an 
hour to complete with a desk cal- 
culator can be done by a compute 
in seconds. In contrast to a manual 
procedure that is slow, costly, sub- 
ject to careless mistakes and deadly 
to an engineer’s morale, the com- 
puter approach is incomparably 
faster, far less expensive, very re- 
liable and, perhaps most important, 
exciting to use 


Some Uses of Computers 

An excellent example of the ad- 
vantages of the new method is the 
Master Plan Study for the Nueces 
River Basin, for which an exhaus- 
tive analysis of reservoir perform- 
ance characteristics was recently 
completed by digital computer. The 
machine used in this case was an 
IBM Type 650, at the Datics Corpo- 
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ration’s computing service installa- be likely to give exactly the same 


tion 


in Fort Worth. The study in- total yield. Even the basic stream 


volved the existing Wesley E. Seale flow data would differ from one 
Reservoir, which supplies water to combination to the next, since the 


the Corpus Christi area, and seven upstream sites withhold wate. 


ot 


ne 


We 


‘r potential reservoi 


ite! 


which otherwise would be available 
shed of over 17,000 square to projects further down the river. 
Not only was it desired to When variations in reservoir capac- 


define the potentialities of each site ity are considered, the problem is 
individually, but it was also neces- literally without limit. Even afte 


Sary 


t 


‘ 


to establish the best combina- the scope of the study had been 
of projects for eventual op- greatly simplified by preliminary 


imum use of the waters of the limitations based on engineering 


Nueces Basin. judgment, it was still obvious that 
Without the computer, this would the most basic portion of the anal- 


have been a staggering job. There ysis, alone, would require from nine 


are 255 possible different combina- to twelve man-months by the man- 


+ 


Oo! 


is Of one or more o! eight reser- ial method. 


s, without considering variations Use of the computer avoided this 
rvoir capacity at each site very serious delay in completing the 
f 


of these combination essential mathematical background 








Demand in Millions of Gallons per Day 





7 
1 


MILLERS CREEK RESERVOIR—SITE NO. 1 





Demand vs. Reserve 


For Various Capacities 











Locus of points for which reserve 


equals one year's demand 


Locus of points for which reserve 
equals two years’ demand 





Ma 


10 20 30 40 
Reserve at the End of the Critical Drouth Period in Thousands of Acre-Feet FIG.1 














@ USE OF computer permits quick development of yield characteristics of site. 





study. In all, the t 


me was something less than 


four days, applied in snort 


ments 


» tne machine, 
possible to e nd the 
] 


tigation and 


nvestiga 
thoroug}! omputational 
whe reve 


, 
skeleton pl 


ue whicn 


needed athe 
ogram 

would nave 

a year to ichieve by nana 
portance ol this cann 
too strongly, for the st 

greatly improved by not having to 


skimp on Quite apart 


th being able to 


computations 


question ol 


work 


ym ne 
done on time, good 
be thorough, and 


with a desk cal- 


lardly onducive to 


Smaller Problems 
The Nueces 


project, but it 


study was a large 
has also been found 
that the compute can be used t 


advantage investigations 


the 


‘ly easy to de- 


Fo exampi } V ng 


Same 


velop a plot (Figure 1) of the com- 
plete yield characteristics of a small 
From this diagram, it 


reservoir site 


is possible to read almost any de- 
-d information about the yield of 
he site, such as: 1) What 

p ndable yield will be if 


voir is constructed to have any given 


the de- 


the reser- 


apacity ) what the dependable 
| 


ield will 


») 
} + 
De alte 


the initial capac- 
3) what 
will be if a 


ity is decreased by siltation 
the dependable vield 


amount of water is kept in 


it all times, as a factor of 
and 4) 
vield can be 


additions to 


how much the de- 


pendable increased by 


Successlve 


The 


also be p 


apacity 
Figure 1 


other 


information in can 


resented in several 
forms, each placing primary empha- 
sis on a different aspect of the reser- 

} 


voir’s behavior. Figure 2 is an 


ex-=- 
ample of this; it was developed from 
the same original data and support- 
interpolation from Figure 1 
Although both graphs actually show 
distinctly 
uses. Plotting 


ed by 


the same thing, each is 


preferable for certain 


the answers from several view- 
helps to fill 


questionable areas on all of the 


to the 


points, in this manner, 


graphs and adds considerably 


value of the results 











MILLERS CREEK RESERVOIR 


Capacity vs 


For Various Amounts of Reserve at 
End of the Critical 


SITE NO 


Yield 


Drouth Period 








usands of Acre-Feet 


in Th 


Capacity 





Elevation 1310.0 





FIG. 2 








@ CAPACITY-YIELD study 
periods. This uses same data as Fig. 


shows 


92 


reserve water in 


1, 


drouth 
but shows a different reservoir behavior. 


storage for critical 


‘lhe total expense of the complete 
usually 
less (about 50 percent 
less in the case of the Nueces Study) 
than would normally be incurred in 


coverage by computer is 


significantly 


manual calculations to 


the 
the problem’s solution 


Details of the Method 


Although engineers in general do 


arrive at 


only most essential portion of 


not realize it, neces- 
detailed 
knowledge of computers in order to 
use the past two, 
the field the 


emergence of a new type of firm, the 


it is no longe1 


sary for a man to have 


them. In year or 
compute) has seen 
computation service, whose purpose 
is not to sell computers but to use 
them in solving problems for any- 
one who has problems to solve. This 
as valuable to an 


service is almost 


engineer who knows nothing about 
the one who 
them for 


under- 


machines as it is to 
familiar with 
If ne 


stands the technical side of his prob- 


has been 


years thoroughly 
] e . . 

lem and can explain it to the com- 
putation service’s experts, they can 
the 


and computer techniques which are 


furnish skills in mathematics 
needed to create a working program 

For example, the yield study pro- 
resulted from 


gram mentioned here 


the joint efforts of a hydraulic en- 
gineer, who knew about yield stud- 
and a who 
the 
neither of knew much 
about the the task, 


but by combining their special skills 


ies, compute! 


machine. At 


expert 


knew the start, 


these men 
other’s part of 
they were able to produce a good 
program 

Once the yield study program was 
set up in the computer, the follow- 


IBM 


each 


ing information, punched on 


cards, was fed in as data for 
solution: 1) The code number of the 
run; 2) the the 
voir: 3) the amount of water in 
the the run; 4) 
the coefficients and exponents of a 


capacity of reser- 


storage at start ol 
polynomial expression, 
a + bx + cx* + dx y, 
which defined the reservoir surface 
area (y) in terms of the amount of 
water in storage (x), an expression 
developed from the reservoir’s area- 
capacity curve by means of a sepa- 
rate computer program; 5) a sched- 
ule of monthly water demands, set 
up according to the anticipated pat- 
tern of seasonal variation in wate} 
use: 6) gross evaporation and effec- 
tive rainfall on the lake surfaces fo1 
each month; and 7) monthly runoff 
values 
Basically, the program works with 
the fundamental water-balance re- 
lation which applies to all yield 


(Continued on page 180) 
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@ ROTARY plow removing snow from 
cut section where heavy drifting has 
occurred. The first pass is the hardest. 
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W INTER MAINTENANCE 


FRANK P. SCRIVENER, 


Maintenance Engineer, 
Maryland State Roads Commission, 


Baltimore, Maryland 


EFORE DISCUSSING the sub- 
R ject of winter maintenance op- 
erations, perhaps it would be well 
to describe briefly the terrain 
which our Department operates 

‘America in Miniature” best de- 
scribes the state of Maryland. From 
the Appalachian Mountain peaks to 
its Atlantic Ocean beaches, its net- 
work of safe and modern highways, 
divided for maintenance purposes 
into seven districts, comprises ap- 
proximately 4,700 miles, 313 miles 
of which are dual highways. In an 
area of 10,500 square miles, there 
a population of 2,343,000. It is geo- 
graphically located in the North 
Atlantic states group and its system 
of highways carries, in addition to 
its heavy concentrations of local 
traffic, the tremendous volume of 
motorists traveling north and south 
along the eastern seaboard 

To provide more protection for 
these visiting, as well as_ local, 
motorists the Maryland State Roads 
Commission, during the winter of 
1957-58, joined the highway depart- 
ments of sister states in accelerating 
maintenance operations so as to 
minimize the economic loss by pro- 
viding safer highways during pe- 
riods of snow and sleet storms 
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on Maryland Highways 


problems and experiences en- 
yuntered during the first winter 


cities and states located 


was the chief mate 





@ SALT is normally sprea 
width on the crown of the 





Consequently, our first step was to 
determine the best methods of ob- 
taining, storing and applying this 
material. After comparing prices, 
bag versus bulk, truck versus rail, 
it was decided that we would avail 


ourselves, wherever possible, of the 


apparent considerable savings by 


using salt in bulk, and rail ship- 


ments. It was felt that the protection 
»f salt in transit was desirable; con- 
sequently, our invitations to bid 
required that the material be de- 
livered in covered hopper bottom or 
box cars 

Our initial expenditure, of ap- 
proximately $80,000, was for the 
purchase and erection of four 160- 
‘ubic yard steel storage bins with 
inder-track screw and _ elevating 
ynveyor, located strategically, at 
rail points, along the heavier trav- 
eled highways 

Additional one-way, V and wing 
type plows and_ spreaders, both 
large and small, were purchased so 
that each of the approximate 400 
truck units, owned and operated by 
this Department, was equipped with 
a spreader in addition to a snow 
plow. One complete “Sno-go” unit 
was added to the two purchased 
several years ago 

During the fall of 1957, each Dis- 
trict Engineer negotiated with the 
owners of equipment adaptable for 
snow removal, as to rental rates of 
equipment and operators, so that in 
emergencies this equipment would 
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@ SNOW FENCE on snow fence: Here the third layer of snow 
fence is placed on top of two previous fences, now covered. 
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tween 
cated 
south 
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ye 


ready to move 


along 
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»wned by this Department 
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An 
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advanced 


at 
ot 


Friendship 
Baltimore, 


This Department, 


warning 


and 


the 


teletype communication 
the U. S. Weather Bureau lo- 
Airport, 


system, 


be- 


jus 


nead- 


although 


equipped with its own radio systen 


and 
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munication, 
the State 
ing periods of emergency 
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of this type o 
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€ 


c} 


Ww 


Ts 


Meetings 


ipervi 


the 


rsonnel 


ot 
sory pe 
hich time experienc 
rom the 
material 


men 1n 


inte! 
ations 
During the month of 


crews we 


recting 2.200.000 feet 


maintenan 


we 
ed 


various 
companies 


re 


ol 


re 


ret 


equipment 


inst! 


maintenan¢e 


1¢ 


“ft 


ed 


methods and procedures 


TTlOS 


op- 





ard type picket snow fence 
this ot winter 
operations this Department is, at the 


In con- 


nection with phase 


present locating 


sites for the planting of evergreens, 


time, engaged in 


to function as live snow fence. 


Problems & Experiences 


The time spent in preparation has 
large dividends 
of the 


ten inches in depth, 


The first gen- 


torm season, approx- 
struck 


December 


ely 
during the early 
Fortunately, 


Salt 


part ot 


our first deliveries o! 


were just being unloaded and 


the newly purchased equipment was 
being attached to assigned 
at the 
able to present full 


units 


Consequently, outset, our 
personnel were 
strength when combatting a 


extremely severe for 


In fact, the 


storm 
this area 

entire 1957- 
storms 0 
Re- 
Bu- 
winte 
this 


turn of the century 


winter ofl 
58 


Varying 


has been a series of 
and intensities 
U. S. Weather 
that this 


ype 


ports trom the 


reau indicate past 


has been the most severe, fo1 


area, Since the 
Total inches of snowfall and num- 
be of at th 


Friendship 


storms ‘orded 


U. S. Weather 


as 


rec 


B ireau, 


@ ONE ROW of fence erected on top of snow to catch another 


layer of snow. Highway at left is Route 46, near state line. 


@ FENCE shown at left has helped. With it and with 
tion of salt, bare pavement has been provided for motorists. 


applica- 


Airport, Baltimore, 
November 
December 
total of 


storms 


are as follows 
ol 
were 3 storms fo! 

had 2 
Feb- 
and 
that 


had a 
there 
915 


trace snow; in 
ins 
for a total 
ruary had 1812 
March there were 7 
13 2/3 ins 


tabulation, 


January 
lls 


ol ins.; 


ins. in 3 storms 
in 
totaled 

This 
not 
fall 


Is worthy ol 


storms 
however, does 


give the varying depths of snow 
of the state. It 
comment that the 
of Gar- 


county, has 


in other sections 
maintenance 


rett, 


organization 
our mountainous 


been constantly engaged in snow 
removal 
Novembe: 
of 


in this county 


operations since 
To date; the accumula- 
has totaled 150 
In Cecil county, our 
there 


been a measured total depth of snow 


early in 


+ 


tion snow inches 


northeastern extremity, has 
of T6he inches 


The 


storms 


this 
the 


ot 
is indicated by 
24th, the 

+ 


our state 


freakishness winter's 
fact that 


January southeastern 


on 


ol received a 
the Balti- 
ived niy a trace 


total 


‘cumulation 


extremity 


10-inch snowfall while 
more area 

The Weathe: 
8.2 
the sto 


rece 
Bu eau noted a 


\ 
of incnes of snow at 


n of Marc 


h 19th, whereas 


13 ft. deep. Location: On US 219 just north of the Cove. 


PUBLIC WORKS for August, 1958 





within a few miles to the north of 
Baltimore, and also a few miles to 
the south of the airport, there was 
a measured accumulation of 20 to 24 
inches. Had the temperatures been 
a few degrees lower and the precip- 
tation, at the beginning of the 
storm, been snow instead of rain, 
the accumulated depth of snow 
could have very easily broken all 
ecords for this area 

As to varying types of storms, | 
would like to make a comparison 
ot two, one in February and 
March On Febri 
inches of snow fell 
area, witn 
otner parts 
accompanlet 
tures and high winds, togethe 
the heavy traffic demands, p! 
tne greatest challenge which 


ce organization 
-d. No set patt 

1 1 11 . 
could be followed 


breaking 


a case ol 


been brought to 

tandards. The high winds closed 
nany of these roads as fast as we 
open them Conseq iently it 

an around-the-clock problem 
yx the first several days, until the 
vinds abated. The only way that we 
yuld make any progress against the 
esults of the storm was to supple- 
ment our own equipment 
ypes of heavy equipment, 
operators made available 
ontractors as previously am 
This equipment, togethe: 
intiring loyalty displayed 
maintenance organization who, 
under the most adverse conditions 
gave fre ly of their services for pro 
longed periods, was responsible fo 
the reflected comments of the press 
and public which bore adequate 
testimony of the success of thei 
efforts 
Mar th 
ely differen 
It struck with the tempe 
32 which 
rm throughout the duration of the 


The storm of 
sented an entir 


temperature remained 


storm. The depth of the snowfall 
generally equalled or surpassed that 
of the February storm. The snow 
being wet, did not drift, and as a 
consequence we were able to open 
and keep clear the highways. How- 
ever, downed utility lines and fallen 


ees hampered our snow removal 
yperations until such time as the 
itility companies came in with sup- 
plementary forces from out-of-state, 
and joined our crews in clearing 
obstructions 


While we claim that the storm of 


roadways of these 


February was the most troublesoms 
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to our own forces, the severest to 
the community as a whole was the 
March storm, due to its destruction, 
which caused many communities to 
be without heat, light and telephone 
for extended periods 


Warnings of Storms 


Warnings of approaching storms 
are received from the Weather Bu- 
reau via teletype in the headquarters 
(This 


advance information as to the ap- 


office. method of receiving 
proaching storms has been so satis- 
factory that it is planned that in 
future years, a teletype will be in- 

d in each of the District of- 

) All District are immed ately 
rted. At the District level, pre- 


i 


@ ONE OF four steel storage bins for 
salt. Use of such bins may save as 
much as $11.30 per ton handling cost. 


paratory plans are made for the best 
method of handling the type of 


storm which has been forecast 
Crews and equipment are placed on 


stand-by basis so as to prevent 


the storm from getting a head start 
Our limited experience leads us to 
believe that this is a most important 
procedure—“move ahead of _ the 
storm with all available equipment 
and material”. Following this prac- 
tice, we have found that it is pos- 
sible to maintain ice free 
during and after storms 


rfaces 
Prior to 
installing this program, our forces 
required spend long 
periods after the storm in freeing 


had been 


road surfaces of ice by th > of 
graders, plows and even hand labor 
methods. 

As the storm progresses, the Dis- 
tricts report their weather and road 
conditions three times daily to the 
headquarters office where maps are 
kept current. Releases of this in- 
formation to the press, radio and 
public keep the motorists informed 


as to the changing conditions of both 
the storm and road surfaces. 

Radio for commercial 
broadcasts has proven to be helpful 
information 


recelving 


in assuring that the 
regarding road conditions is kept 
current. This is most important to 
tele- 


phone calls on already overcrowded 


the public and saves many 


lines. The press, in many instances, 
t 
f 


receives information from this De- 
partment in the morning. Yet the 
release is not in the hands of the 
public until the afternoon edition 
misleading 


This has proven very 
Consequently we feel the 
should keep to a minimum, their 


press 


description of road conditions. It can 
be readily seen that, with the rap- 
idly changing conditions, it is im- 
possible for them to present their 
information so that it 1s accurate 
at the time of reading 

The most serious problem which 
we encountered was the lack of our 
own radio communications. Al- 


though we had the wholehearted 


support of our weighing crews and 
the State Police on their already 
over-loaded bands, during the most 
critical periods of emergencies we 
were unable to contact and control 
our equipment. We feel that if radio 
on our band had been available, ow 
problems would have been less 
difficult and we 


served the public at a lower ex- 


could have better 


penditure. Our own radio network 
is a must for next year. 

Another major problem was the 
tie-ups due to stalled 
properly equipped to 


unnecessary 
vehicles not 
travel during sleet and snow storms 


Traffic 


some instances, 


snarls resulted which, in 
extended for many 
miles. Naturally our normal opera- 
tions were disrupted. In addition 
those motorists, who were properly 
prepared to travel, were caused un- 
necessary inconven- 


iences. An appeal to the State Police 
which 


delays and 


policy 
unequipped 


has established the 
now requires’ these 
vehicles to park on the side of the 
road until they can proceed under 
their own power. 

An amusing problem of the salt 
program, which we ran into, was 
convincing our older experienced 
personnel that we helping 
traffic by using salt rather than the 
usual, dark in color, treated cinder 


were 


abrasives. The police and the public 
were also in this category of non- 
believers but after seeing the re- 
sults fortunate 
enough to secure at the 
many of these “Doubting Thomases” 


which we were 


outset, 


have become enthusiastic supporters 
of the salt program. 
(Continued on page 182) 





GETTING READY 
for WINTER WEATHER 


DONALD B. WEST, 


Chelan County Engineer, 
Wenatchee, Washington 


A NY HIGHWAY administrato: 
charged with the responsibility 
of keeping public roads free fro 


snow and safe for the traveling pub- 


lic during the winter months would 
be fore grateful to the person 
who could predict accurately th: 


time and intensity of anticipated 
snowstorms. Or better | one who 
could tell you w in advar 
whether to expect a mild or s 
wintel! 

The United States Weather Bure: 
performs a priceless service in fore- 
casting storms and blizzards, and 
without them snow fighting units 
would be dependent upon grandpa 
rheumatism to tell them when to 
expect trouble. But, until the time 
that long-range weather forecasting 


becomes a precise science, highway 


administrators must prepare for th: 
worst and hope for the best in win- 
ter weather For, 
whether the winter eventually turns 


regardless ot 


out to be mild with little snow and 
many days of warm sunshine, plow 
frames must be mounted, sandpiles 
and sandhouses filled, snow removal 
winterized, and 


equipment every 


preparation made to clean snov 
quickly from the highways when it 
falls. If you are ready for winter 
when it arrives, yours is a fine effi- 
cient organization in the eyes of the 
public, but if you try to outgues 
the weatherman and delay prepa- 
rations until winter actually comes, 
your operation is inefficient, and of 


96 


course you should have kncwn a 


month ago that it w going 


today 

The winter of 1955-1956 was on 
»§ the most severe in the history of 
Chelan County. Snow 
ing November 2 and stayed on th 


tarted fall 


ground until the middle of the fol- 
lowing May in the higher elevations 
Charges against snow-removal oper- 
ations were posted for seven calen- 
lar months of that winter. Every 
piece of snow fighting equipment that 
the County owned was in operation 
twenty-four hours a day, and othe: 
equipment was rented and pressed 
middle of Feb- 
lary some progre Was apparent 
Until then 


into service. By the 


keeping eve snowfalls 


Snow removal costs were the highest 


matter of 


ni 

counties, 
Highway 
tunate 
Snow befo) 
were 
very little 
operations 
WaS a 
quieted the 
rorevel talking 
winte 

In cont 
1957 was 
and lots 
temperatu 
1957-1958 wa 


actually set 


more 

records fo 
ipitation and high temperatures 
1appening in the Pa- 


mally 


@ ONE OF Chelan County’s six motor graders, with side wing attachment, is shown 
widening the shoulders of a road after the initial plowing has opened it to traffic. 
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area, while the midwest and 
ntic coast states were experienc- 
their 
Even the Southe: 


had 


g one ol worst winters on 


record n and Gull 


tates 


snow for the first tin 
How we all 


tnat 


would 


pinpointing 


a half century 


e appreciated 


ng-range torecast 

retrospe t 
money could 

Saved In ou pl 


winter. Sno rem 


ing maintenance operat 


and when money is spent 
tion for that ne 


ra SNOW 


the frustration is doubled 


County Problems 
Chelan 


; 
geographical center of th 


County is located in th. 


State of 


Washington. In area, it is the third 


| 
largest county In the compris- 


ing some 2931 square miles. Its ele- 
620 abov 

level at the Columbia 
border to 850) 


higher at the summit 


vations range from treet 
sea 
on its eastern 
and 
Cascade Mountains on its west 
Most of the « 


consequently the 


ern border onon 


and bulk of 
road network, is below the 


foot elevation, and is concentr: 
along the rivers that flow om 


the Columbia Ris 


With the exception of two prima 


mountains to 


state highways that cross throug] 
mountain passes to the coastal areas 
the roads in the highe: 
are built and maintained by 
United States Forest Se 


require no winter 


elevati 


maintenanc 
toy ography is extremely, 


vith many high ridges if 


deen and narrow canyons that 
oad building and road maintenance 
expensive 

county 


The economy of the which 


is devoted principally to agriculture 


ng and lumbering. cattle and 


dairy farming, and aluminum reduc- 
tion is served by a system of 
administered by the State of Wash- 
ington Department of Highways and 
the Chelan County De- 
State ex- 
27.17 miles of 
Highways and 40.20 
State Highways, 
Chelan County is responsible for the 
581.11 miles of 
network 
the 


thousands o 


r 1s 
road 


Highway 
partment responsibility 


{ 


tends Primary 


State 


over 
miles of 
Secondary while 
administration of 

This 


residents of 


county roads 
the 43,000 
the 


tourists that visit this area each year 


serves 
county 
unnumbered 


and 


to enjoy its natural beauty and re- 
sources. 


The agricultural prod- 
uct is the world-famous Wenatchee 


principal 


apple, which is noted for its quality 
and premium grade. Because it is 
such an important commodity it is 
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necessary that all roads serving the 
orchard areas be dust-free to pre- 
vent 


that thrive on 


damage to the fruit by insects 


dusty foliage Co 


sequently nearly 60 percent of the 
road mileage is either bitu- 


ete 


ounty 


minous or conc! surfaced, the 


nignest percentage ot any 


State 


The wide range of eleva 


in the 


the 7 sh + ore hx 
ne ougn topograpny 


affec 
conditions, w 
differ nt 


rom day to 


storm 


widely in 
county iI 
* - . fy. 
1g Winds are fT! 
at, « ning south 
‘ ' ' 
Alaska, and as the 
‘ , 
Cascade 
they deposit their snow 


Total 


eastward over the 
load or 
eastern slopes snowfal 
vary from 250 

inches 


Snow falls 


tain 
Columbia 


nches are 


passes to 36 
Rive r 
not unusual at the 
levels, and as high 
the 
normal snowstorm (if 


may run 


inches at one time ir 
‘levations. A 
such a thing) will deposit 
the 
A few areas of the county are 
to drifting conditions if the 

is light and dry and the wind 
the right How- 
ever drifting is not as serious in 
‘ounty as it is in the Columbia Basin 
We do 


ounties to the 
one of 


there 1s 


6 to 10 inches at one time on 
roads 
subject 
Snow 
direction 


Ss from 


oul 


east of us 


not consider it to be oul 
najor winter maintenance problems 

Winter driving is hazardous unde 
any condition, but, contrary to the 


lew of most motorists, it Is not so 


much the 
ate this condition as it is the 


heavy snowfalls that cre- 


light fine snow that suc ds it 


overing the roads and highways 


with an icy film and turns them all 


into skating rinks. Heavy snows can 


be removed with plows, and 


ne 
l 


mally there is always ifficient 


a 


“bottom” to provide traction fo1 
snow tires and chains. With prudent 
driving and proper winter prepara- 


tion the average driver should ex- 
perience no great difficulty in get- 
ting about. The icy road presents ar 
entirely different driving challenge 
that 


pared to cope 


motorists are 
with. The 


dition is not apps 


too many unpre- 
road con- 
the driver, 
time Nhe 15S 


and _ usually 


aware of it is has put on 
his brakes and 


vehicle oO! ends 


into anothe! 


Icing conditior 


winter maintenance problem 

inless the sun or rising tempera- 
tures melt the ice the only remedy 
is to sand 


as mucl! raction as possible Obvi- 


pour on the and provide 


ously ‘kpiles of sand are too 


small sand all the roads, and 
sanding equipment cannot cover all 
the roads at the same time, and as 
a result there are bound to be un- 
that can 


vehicle 


situations arise 


by the 


fortunate 
be prevented only 
operator 


County Operations 


The County has operated unde: 


the “unit” or “one road district” 
system since 1923. Under it the three 
elected the Board of 
County Commissioners appoint a 
qualified licensed engineer to the 
County Engineer, who 


responsible for the main- 


members of 


position of 
is then 
tenance and construction of all 
county 


sonnel, 


All equipment, per- 
facilities of the 
department are under his 
vision and direction, and road dis- 
trict district 
boundaries as far 


roads 
and road 
super- 
and commissioner 
are non-existent 
as the operations of his department 
All employees 
responsible directly to the County 


are concerned are 


Engineer. Experience has shown 


@ TWO MOTOR graders in tandem on drifts about 4 ft. deep. First grader has a 
front-mounted plow elevated to break top of drift. Second grader windrows for rotary. 
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this to be a very efficient type of 
operation, and is especially so dur- 
ing snow removal seasons. At the 


discretion of the Engineer, men and 
equipment may be dispatched to any 
area that has been particularly ha 
by winter storms. 
A county 
rate its highway depart- 
effectively 


that has a large area 
annot ope 
central 


ment from one 


location. Distances are too great to 


move men and equipment to and 
Crews 
other headquar- 
they 


They must be 


from the work site each day 


must be located at 
ters convenient to the roads 
are responsible for 


provided with 


I proper equipment, 


tools, yard area and storage to do 
their job, and they must be super- 
a foreman who is familia 


of lead 


vised by 
with his roads and capable 
ing me! 

Our central shop with its sto 
Wenatchee, the¢ 
It is staffed with a sho 


room is located at 
county seat 
foreman, partsman, lubeman, black- 
smith, two 
chanics. All 
equipment are 


welders, and fou 


me- 


major repairs to the 


here. and all 
parts and supplies are handled fren 


made 
the storeroom. It is equipped wit 


modern machine tools and equi 
ment, and many original devices 
our use have 
built here 


Maintenance crews are 


been designe d 


located ir 


four other towns of the 


side of 


county out- 
Wenatchee and the farthest 
Station is 35 miles from the central 
shop. Each is under the direction of 
a foreman, who is responsible to the 
county maintenance supervisor, who 
in turn is responsible directly to the 
County Engineer 
numbers 


Crews vary it 


from two +o twelve. 


pending upon the miles of 


they are 


have the same type 


each responsible for 
of equinment of 


relatively the same age 


Rules and 


. rile | 
reguiations governing wages and 


operations are the same for all, and 
as nearly as geographically possible 
each crew has the same kind of 
working conditions 

Our snow fleet 


This is made up of 


removal consists 
34 vehicles 
graders, 4 tractors 
and snow SnoGo 
With the SnoGo 


| F +h ; ] ; 
all of the equipment is used during 


ucks, 6 motor 
blades, and one 
exception of the 


the remainder of the year in regu- 
lar construction and maintenanc: 
The truck fleet is made 
FWDs, and 
the motor graders are Cater- 
Adams, and Allis-Chalmers: 


Caternillar and 


operations 
up of Internationals, 
GMCs 
pillar 


tractors are Inter- 
national. and the SnoGo is mounted 


Model SU FWD truck. The 


smaller trucks are equipned with 


on a 
ten-foot reversible blade plows, and 


9S 


the larger ones with the same type 
Both sizes are 
controlled 


twelve feet in length 
hydraulically from the 


driver’s seat. The plows, circles, 
frames, and lifting mechanisms were 
all designed and built in our own 
shop by our own crews, and we 
believe they are superior to manu- 
factured plows for our type of oper- 
ating conditions. The cost of building 
them has been less than the price 
of comparable commercially manu- 
factured equipment. All trucks are 
equipped “Chelan 
County Built” mechanical sande: 

j 


mounted on the rear of the dump 


also with a 


bed 
Moto: 


eversible plows 12 feet in length 


graders are equipped with 


mounted ahead of the front wheels, 


heavier equipment 
the snow 


In one such 1n- 
stance, because was So 
hard-packed and frozen, an Inter- 
national TD 9 tractor and dozer was 
put out ahead of the SnoGo to 
loosen the snow and push it down 
to the augers of the rotary. Without 
the SnoGo was unable to 
Quite otten 


up in 


the dozer 
make any 
drifts 
same manne} 


progress 
must be broken 

One particular one-mile section o 
road along the south shore of Lake 
Chelan is subject to slides composed 
of snow, 
all the 
grow and 


tainous hillside. No satisfactory sub- 


rocks, trees, stumps and 


other variety of things that 


exist on a Steep moun- 


stitute for a tractor and dozer ha 


been found for clearing the road 


@ END OF the line: Typical of the slides along the south shore of Lake Chelan. 
The 30 slides shown here were removed with dozer, motor grader and truck plows. 


and controlled by the scarifie1 
mechanism. Three of our patrols are 
side-mounted, 
controlled 


roadway by 


also equipped with 


hydraulically wings de- 


signed to widen the 


shoving the snow away from the 


shoulder. These may be raised o 
lowered, and angled as the operato1 
desires. A motor grader with these 
two attachments and the regular 
moldboard is able to move a tre- 


mendous amount of snow at one 
pass. The wing and plow were built 
in our shop from suggestions made 
by our employees 

The fleet of 
sufficient to 
depths of 10 inches 


trucks is usually 


remove snow up to 
Deeper snows 
and widening operations require the 
services of the motor graders with 
their 


greater powel! 


larger plows and wings and 
Slides and dvifts must 
ye moved by the SnoGo and dozers, 
operating individually or in 


bination as the situation 


com- 


warrants 


Roads that have not been plowed 
regularly during the winter and are 
opened up in the spring also require 


Slow-burn- 


ing blasting powder was 


when these slides occu 
tried on 
one particular slide, but it succeeded 
only in blowing a large hole in the 
snow and leaving the bulk of it to 
Thes« 
slides come down wherever there is 
hillside 
the road, and after one particularly 


be removed by the dozer 


a depression in the above 


bad series we counted 35 road- 
blockers in one mile. It took over a 
week for a dozer, motor grader, and 
two truck plows to reopen the road 

hi Fortunately the 


for traftic. snow 
pushed into the lake and 


can be 
does not require handling more 
than once 


Although 
road on the county system, 448 miles 


there are 581 miles o! 


are kept open at all times during the 
winter months; of this, 310 miles are 
used by school buses and mail car- 
mileage is 


riers. The remaining 


broken open in the spring when it 
is reasonably certain that the heavy 
snow season has ended. Each snow- 


removal unit is assigned specifi 


roads to maintain, and when their 
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work is completed they may be sent 
to the assistance of other units. The 
average assignment per unit is 16.0 
miles, varying from a maximum of 
20.0 miles to a minimum of 12.2 
miles. The equipment with the mini- 
“dead- 
head” an average of 24 miles over 
State Highways 
start their designated work. A mini- 
mum of fow 


mum mileage, however, must 
before they an 


“passes” over the 
assigned mileage is required of each 
vehicle. Two of these are for re- 
moving the snow from the traveled 
part of the roadway, and the other 
two are for widening the shoulders 
If sufficient equipment is available 
the plows are routed in tandem 
When all plows are in operation 


after a general snowstorm they must 


mal eight-hour work day, and the 
widening completed the following 
day. Uur reguiar crews 0; some 39 
men are usually sufficient to handle 
une Joo, but often during a series ot 
severe storms we employ extra help 
and operate on a two-shift basis. A 
work day of twelve hours is the 
maximum for any employee. Equip- 
ment is serviced in the field by the 
foreman, who has gas and diesel 
fuel supplies in his pickup truck 
Obviously, the cost of snow 

moval depends upon the kind 

winter weather and the amount 

snowfall. Our costs for this last win- 
ter averaged $93 per mile of road 
plowed, while for the winter of 
1955-1956 it was about $400 per mile 


As the traveling public demands 


@ TRACTOR and dozer break up packed and frozen snow and feed it to rotary plow. 
The tractor is operating on top of a bank about 6 feet deep in a heavy snow area. 


travel nearly 1800 miles, plus thei 
“dead-head” mileage to clear all the 
roads. If this were all in one stretch 
with no intersections and no dead- 
ends, it would be a relatively simple 
and quick operation. But snow re- 
moval is not simple; it’s only ex 
asperating. In this mileage we have 
516 intersectious; 228 cul de sacs 


where equipment must turn around; 


35 school bus turn-arounds that 


must be widened; and 163 miles of 
dead-heading over other road sys- 
tems. These obstacles slow down the 
work and run up the cost 

We consider it unnecessary to 
plow snow less than three inches 
in depth. But, here’s where we need 
the crystal ball again—how do you 
tell how deep any snowfall is going 
to be until it’s finished? As a mat- 
ter of policy our crews are ready 
to go when three inches of snow is 
on the ground. School bus and mail 
routes are opened first and the re- 
mainder of the roads plowed in the 
order of their economic importance. 
Two passes can be made in a nor- 
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more and more winter service the 
cost per mile will increase corre- 
spondingly 

Coordination of activities would 
be impossible without communica- 
tion between field and headquarters, 
and between crews. One of the best 
ways to establish this communica- 
tion is through the use of radiotele- 
phone. This method has been used 
by the Chelan County Highway De- 
partment since 1950, and the benefits 
derived from it are immeasurable in 
dollars and cents. The convenience 
and efficiency of operation that re- 
sult from the employment of this 
very useful tool more than offset 
the initial cost. Our system, which 
consists of one 60-watt base station 
with a remote control unit located 
at the shop and at the County En- 
gineer’s office; telephone and power 
lines; and 10 mobile units of 60- 
watts. each cost originally about 
$12,000, or about the price of one 
truck outfitted for snow removal. 
We believe that by the use of radio 
we have been able to utilize the 


equipment we now own to a degre 
of efficiency that permits us to oper- 
ate with two less trucks than would 
be necessary if we were without it 
Equipment can be dispatched quick- 
ly to the point where it is needed 


‘lhe operators feel a greater sensi 


*€ 


of security, for they know that in 
the event of a breakdown they can 
call the base station by telephone 
and radio-dispatched assistance will 
be on the way without delay. The 
taxpayer also has come to realize 
that his complaints to headquarters 
will be given prompt attention by 
a foreman who has received the 
necessary information via his mobile 
unit. 

The mobile units are installed in 
the engineer’s car, maintenance su- 
pervisor’s station wagon, shop fore- 
man’s panel truck, two survey crew 
station wagons, one truck, and four 
foremen’s pickup trucks. An extra 
unit is kept on hand for a spare. 
Each before the crews 
leave their respective bases for the 


morning 


day’s work the maintenance super- 
visor contacts each foreman and re- 
ceives reports on the 
activities for 


proposed 
he day. Equipment is 
shuttled around where needed and 
changes in the work schedule are 
discussed. Any directives from the 
County Engineer are issued, and by 
the time the foreman is ready to 
line out his crew he is familiar wit! 
activities all over the county. Any 
changes in’plan or reports of con- 
ditions that need immediate atten- 
tion can be sent out when required 
The base station is on the air nine 
hours each day. When crews art 
working nights or overtime it is in 
service during that time. 

We have found that there is no 
slack season in the value of radio 
Our transmissions are actually more 
numerous during the construction 
season than during the winter. How- 
ever, it is more valuable at that 
season to report road and weathe 
conditions which are passed on to 
the traveling public. No time of the 
year is convenient to have the radio 
system out of service. 

There is no cheap way to remove 
snow. It is a costly and frustrating 
maintenance operation that requires 
patience, perseverance and, most 
important of all, a good sense of 
humor. Many strange devices have 
been contrived by the mind of man 
to throw more snow farther and 
faster than his comnetitor. Some of 
them work, and some don’t, but 
without any question of a doubt, 
the most efficient and effective snow 
removal equipment now in existence 
is a few hours of good warm sun- 
shine. 





@ CLEARED roadway is threatened by a new strom moving in from the northwest. This 


L. W. NEWCOMER, 
Chief Engineer, 


Kansas Turnpike Authority 


AINTENANCE forces along the 
Kansas 
breathed sighs of 
1958, as they 


equipment in the Turnpike’s mai 


Turnpike 
March 


parked their winte 


236-mile 


relief in 


tenance yards checked out ma 
chinery fo: prins ind sur 
work 

Although only n tneli SE 
Kansas 


modern toll expressway, and 


winter of operation on 


inexperienced in Turnpike opera- 
tions, the maintenance men became 
veteran 


1957-58 


experts quickly during th: 
battling 24 


1 


icé and 


winter season, 
additional 


sleet storms and almost continuous 


SnOoWS several 


winter moisture. This is an unusual 
iter ecord in Kansas 
These storms varied from thin but 
coatings, quickly dissi- 
Turnpike traffic and the 
judicious spreading of mixed sand 
and salt, to a 36-hour blizzard with a 


] 
tricky ice 


pated by 


15-inch snowfall. This storm caused 
a 9-hour blockade on a short sec- 
tion of the Turnpike, the first and 
only time the 4-lane divided road- 
way had been blocked by a winter’s 


storm in its two years of operation 
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The late January blockade on a 
12-mile 
terminus in Kansas City, Kansas, 


nainly to abandonment of 


section near the eastern 


was due 


apped vehicles, which pre- 


snow-t 
vented proper operation of snow re- 
through the 
When the stalled cars 


were moved, continucus patrol by 


moval equipment 


clogged area 


heavy removal equipment kepi the 


roadway open despite driftine in- 


winds even after 


duced by i y 


fall ended 
On the tneory nat toll road t! 
fic would e first class wil 
maintenance he Turnpike, mz 
lance superintendents 
and crews were selected as 
possible from experienc 
county I 
vere given instru 
ye iliar to expressway 
The crews 


eight sections, eacn responsib 


were organize d 


| 
it 
approximately 30 miles of m: 


tenance roadway, with  divisior 
headquarters at Wichita supervising 
four southern sections and another 
division office at Topeka handling 
the four northern sections. Each sec- 
tion has a maintenance office and 
storage yard with a foreman and 


machine operators 
Emer- 


three men—all 
on regular daytime duty 


gency crews varying from four to 


article tells how the Turnpike operates. 


six men are available in each sec- 
duty, 
operations 


tion for storm permitting 


round-the-clock when 


necessary 
2-Way Radio 

This crew is directed by the chief 
engineer from Wichita headquarters 
and the assistant chief engineer at 
the Topeka headquarters, with two 
maintenance engineers in charge of 
four sections each. The entire main- 
tenance organization is closely knit 
by the Turnpike’s own system of 
microwave and VHF radio channels 
providing instant communications 
between mobile and fixed stations 
the length of the Turnpike 
The 2-way radio network, based 

2-channel microwave and 4- 


hannel VHF with relay and re- 


} } 
Stations, has a central 


on 
peate! con- 
trol in the communications office 
at headquarters However. the 75 
mobile and 28 fixed units also can 


communicate directly with each 
other in order to speed and coordi- 
nate efforts durin stor! emergen- 
Cries. 

16 maintenance trucks 
equipped with the 2-way 


There are 
adio sets 


1 30-mile 


I 
two are assigned to eacl 
section. In addition, both mainte- 
nance engineers, the assistant chief 


é: : é 
engineer and the chief engineer all 
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Nave mobile Iinits in tnel Cars, pro- 


9 “pe 
<0 mobile communication 
operating directly on a main- 


addition, 


two microwave channels nnect 


tenance radio channel] 


fixed stations at se ‘tion and divi 


shops with headquarters 


erates police 

channels ith cross-channe!] 
Unde: 
rurnpike maintenance officials 


nance 
operations possible 
tem, | 
can be on top of the weather condi- 


tions almost anywhere along. th 


roadway in a matter of minutes 


rroopers irom the Turnpike un 


f | 
ot the state hignway patrol use the 


1 
constantly 


police channel and patrol 
on 24-hour shifts. Unde 
ditions reports 

to headquarters 

maintenance men put 
crews onto the Turnpike fo. 
ind ice control or removal. T] 


this system, even short and spo 
iced or snow-slicked sections of 


roadway are brought to the 


atten- 
tion of maintenance chiefs, and 
crews are alerted for stand-by duty 
or quick action 

emoval, the 


YI h; ] 
purcnasea 


For snow and ice 
Kansas Turnpike has 
some of the modern 


most equip- 


owns sufficient machin- 


handle 


ment, and 


ery to most maintenance 


jobs. However, it has 


emergency 
rental equipment available in each 


division for emergency needs 


Snow Plows 


The equipment includes 24 1-way 


snow plows, the basic snow-moving 


@ SMALL loader starts the job of opening up the West Law- 
rence toll plaza immediately after the blizzard has ended. 
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equipment, since on ordinary Kan- 
sas snows a l-way blade attached 
to the front of a fast-moving truck 
toss snow from a3 o 
off the roadway witl 
time. The 30-mile patrol 
thus can be cleared complet 


about two hours Twelv: 


l-ways al located at 
points in each division 
For lighte 


maintenance has 


snows an 
32 “pony 


moval, 


blades, 16 to each division. These 


are small pull-type graders attached 
to trucks and used to kick off s! 
and light snows on a diagonal 


Use of the “ponies” provides 


clearance than is_ possible 


l-way plows For heavie1 
‘re are 8 reversible plows, 
each division, an ~ ai 
sra i- 

in each divisi Fo 
snowfalls, plows 


used 


heavy 


pushed by motor patrols ars 


down the center of the roadway 
with 1-ways operating on each side 
to toss the snow into the 20-foot 
strip or off 

onto the 
of the 300-foot right-of-way 


For ice or after the 


median outside 


shoulder unused portion 


removal yI 
1 


work 


most snow, sanders are put to 
to provide traction for traffic. Trucks 


are equipped with rear-mounted 


mechanical sand spreaders to dis- 


tribute a mixture of 8 percent rock 


salt with sand and cove! 


the 24-foot roadway at 


pass. Then the “ponies” are brought 


into play to move the resulting 


and the roadway usually is 


then quickly back in service. When 


slush, 


@ TRAPPED 


in drifts from 


j 


S opened in eacn 


then 


necessary one i 

, . 

direction to move traffic 
+ 


crews turn attention to the 


and 

passing 

lanes. 

main- 
5,000 


neavier 


During the 1957-58 winter, 


tenance crews spread about 


tons of salt and sand, a mucl 
‘onsumption than is usual during 
Kansas winters 

Ice and snov emoval on the 
Turnpike lig] than 
$21,000 above normal 


material and 


cost more 
in January fo 
extra labor, extra 
machine rentals approximately the 
same in Februa and above $10,- 
000 extra in March, 
normal storm period continued well 
past mid-March. Budgeted for snow 


and ice removal cost is $50,000 an- 


since the ab- 


nually, which in normal years 
than sufficient. 


Kansas is plagued with a weather 


would be more 
situation that is unique. For days at 


a time in the winter, temperatures 
32-degree mark, 
and at other 


with a 


nang neal tne 


sometimes just above 

freezing, 
This condition can 
into an icy 
of minutes, re- 
minor skids 
and accidents. This is especially true 


times just below 
light rain fall 
turn a wet pavement 
matte! 


sulting in a rash of 


surface in a 


on bridges and beneath over-passes. 
These danger spots are given par- 
ticular troopers and 
on-job maintenance men. At the 
first sign of danger, spreaders with 


attention by 


their salt-sand mixtures are put to 
work on the their ap- 
proaches and on hills. 


bridges, 


The Turnpike beneath overpasses 
also 


is tricky in freezing weather. 


Even on the sunny days after storms 


15-in. snowfall, 7 abandoned 


vehicles in west lane block operation of removal equipment. 
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reau are 


headquarte!1 


freezes, frost in the roadway sur- 

the 
provi 
Patroling 


attentlor 


g keeps a strip in struc- 


shadow iced, thus 
nwary drivers 


roopers aisoO pay special 


these dange1 


spots 


Weather Information 


To keep track of weather condi- 
ions, the Turnpike 


data 


headquarters 


radio, collects tour times 


ll collectors, on condi- 
‘rchange. The sam- 

6 and 10 a.m. and 
giving temperatures, 


Each 


irom 


} 


: ’ 
-onditions and moisture 


1 , 
1oud 


nterchange hears the reports 


24-hour re- 
bu- 


In addition, 


otners 


ts from the federal weather 
received by teletype at 


Threatening condi- 


@ ONE-WAY plow throws snow and slush from Turnpike and 


shoulder after center is cleared. ‘’Pony’ 


are received regularly and the re- 


ports are used to alert key mainte- 


’ : 
nance personnel In eacn section 


Mobile 
kept ready at division headquarters 


emergency equipment Ss 


to reinforce regular equipment at 
any point 
The 


nformation network, plus the ad- 


importance of this weathe 
vantage of instantaneous communi- 
cations between maintenance men 
in all areas cannot be over-empha- 
the ‘ 
and ice control and 
Kansas Turnpike 


conditions, as 


sized in surveying success of 


snow removal 
on the 

Icing oppose d to 
snow fall, seem to run in cycles in 
Kansas. During the 1956-57 winte1 
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blades complete job. 


was comparatively little ice 
the held 
several years previous. Last winter, 


tnere 


and same condition for 
there was a heavy increase in icing 


of roadways, accompanied by its 


increased maintenance costs and 


wear on crews 

During one particula 
riod, 
most of the 
imes in 48 hours 


Kansas 


Turnpike 


icing 


pe- 
sanded 


forces 


maintenance 

236-mile highway four 
Generally, how- 
weather 


alinement 


ever, the pattern 


the are 


tnat 


and 


only one-half the Turn- 


such 
stormbound at one time 
this is the middle half, 


Kansas Flint Hills; at 


other times the northeast gets heavy 


1 
pike is 
Sometimes 


through the 


L:} 1 1 1 v4 
snows whle again the soutnern Nall 


usually is more plagued with ic« 


And ice costs more pel drop oft molis- 


move from a roadway than 





battle of winter is over 


When the 
the maintenance equipment. is re- 


turned to section yards and sheds 


when only minor repairs or cleanup 
is required. And this task is assigned 
to slack periods or rainy days dur- 
and fall months 
maintenance Is 


ing the summe1 


when outdoor im- 
practical. Equipment needing major 
repairs is handled in most cases at 
machine shops at 
both Wichita and Topeka division 
headquarters. Equipment sheds are 
available to keep most of the 
chinery the weather 
not in use. 

Under the chief with 
Wichita the headquarters, the main- 


fully-equipped 


ma- 


out of when 


engineer 


includes Ross 
chief engineer, 
Topeka. Everett 
superintendent of ma- 
Mainte- 
Harvey 
and Tom 


tenance also 
Keeling, 
with offices at 
Wichers 1S 
chinery 
nance engineers’ include 
Hoistette1 at Wichita 
Crawford at Topeka 
The winter 
fluctuates 


set-up 


assistant 


for both divisions. 


maintenance person- 
need—being 88 
in November, dropping to 80 
December; 111 


the storms of last January; 101 for 


nel with 
last 
climbing to during 
and then 
in March 


ahead of 


February’s stormy period 
dropping below 100 again 


as the storms abated 


spring 
By constant and concentrated ef- 
forts during winte ) the toll 


' : 
road was Kept open com- 
peting highways 
dangerous and 


the traffic that w 


@ SNOW PLOWS quickly open one lane to traffic and keep 
it open during storm; then work on passing lane and shoulder. 


Know 


that the Turnpike roadway was us- 


storm-bound highways dg 
even if hazardous at 
credited inducing 
traffic to move on the Turnpike and 
so contributed to the 18 to 29 per- 
cent traffic volume increases marked 


able, 


imes, 


also with 


was 


up last winter over the same months 
of the previous winter. 

Travelers quickly learned to look 
to the Turnpike when storms made 
regular highways dangerous. They 
knew that despite slippery driving 
at times, they were safer on quickly 
cleared, divided Turnpike lanes 
surfaced 38 feet in each direction, 
than they were on narrower 2-way 
regular highways 
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WATER SUPPLY EXPANSION 
PROGRAM WILL PROVIDE FOR 
DRY SPELLS 


GEORGE H. SPARKS 


Superintendent, Public Utilities Department, East Point, Georgia 


URING the long dry 
1954, the source of water sup- 
ply for East Point, Ga., Sweetwate 
Creek, was so low that people could 


period i 


walk across it without getting wet 
feet by dodging the few water holes 
in the sandy bottom. The flow was 
so small that we held a reserve fo1 
fire protection and severely re- 
stricted use of water for sprinkling 
lawns and washing automobiles 
This shortage taught us the need 
for a more adequate supply and we 
started a program of 
which will 


progressive 
improvements provide 
capacity for our needs for a con- 
siderable time 

East Point, said to be Georgia's 


city, 1S nore nignty 


industrialized than many others it 


its class. Its water system also sup- 
which 
There 


few industrial sites left in the 


plies College Park 
us on the south 
so most of the future increase 
water consumption will be for resi 
dences and smaller businesses 

The original water system of East 
Point, started in 1909, consisted of 
several deep wells with an air-lift 
system of raising the water to a sur- 
face reservoir, and pumps to force 
it into a standpipe. Other deep wells 
were drilled from time to time in 
several sections of the city and the 
water pumped into the system after 
aeration and sometimes iron re- 
moval. By 1941 the citv had out- 
grown this method of obtaining 
water. The present system, consist- 
ing of a pumping station located on 
Sweetwater Creek, a ten-mile long, 
20-inch diameter, raw water supply 
line, a two-million gallon a day fil- 
tration plant, and a one-half million 
gallon overhead storage reservoir, 
was started in 1941. This system was 
placed in service, after wartime de- 
lays, in 1944. It served about 15,000 
people in East Point and College 
Park. The pumping station is lo- 
cated approximately one mile on 
the other side of the larger Chatta- 
River. The Sweetwater 
Creek location was selected for the 


hoochee 


pumping station because daily mini- 
mum flow of record from 1937 to 
1941 was ten times our maximum 
daily use and the Chattahoochee 
River water quality was not very 
satisfactory. 

The present expansion program 
was undertaken in 1954. It includes 
a 750-million gallon raw water res- 
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ervoir above the intake located on 
Sweetwater Creek. There will be an 
additional 20-inch raw water supply 
line; four million more gallons nor- 
mal filtration capacity; and two 4 
mgd high 


service pumps at the 
water treatment plant. A new one 
million gallon elevated storage res- 
ervoir will be constructed on Pear! 
Street and a new 16-inch high se: 
ice line will connect the treat 
plant with both the new and 
ing tanks 

The cost of this work will 
$1,500,000. Wher 


expansion program IS compie te 


proximately 


water storage above the pumping 
intake, the added pipe line, the ex- 
filtration plant and 


the additions to the distribution 


tensions to the 


system, East Point will have a wate 
system with a normal capacity 

eight million gallons. It should be 
able, with a reasonable overload 
during emergencies, to supply the 
needs of East Point and College 
Park and permit considerable future 


When the 


million gallon raw water reservoil 


growth proposed 750- 
in Douglas County is constructed, 
the system should be able to with- 
stand even such a dry season as 
1954. Assuming a minimum flow of 
2,000,000 gallons daily from Sweet- 


water Creek, the would 
water for 90 days. 


reservoil 
supply enough 

As a result of bids for material 
only, the city 
mately 50,000 feet of 20-inch diam- 


purchased approxi- 


eter, 0.25-inch wall thickness, Arm- 
co steel wate pipe, lined, coated 
and wrapped in accordance with 
AWWA Specification C-202. This 
pipe for the new raw-water line 
paralleled the existing 20-inch pipe 
about 20 feet away. The ends of the 
pipe were prepared for Dresse1 
couplings, Style 38, with 5/16 by 
7-inch middle ring. The pipe was 
field tested to 250 psi 

At one location where the old line 
crossed on a trestle above a rail- 
road, both old and new pipe now 
pass under the tracks in an in- 
verted siphon. Armco liner plates 
were used for tunneling under the 
tracks to provide a casing for water 
pipe. The pipe laying project was 
started on January 21, 1957. The 
thirty-day trial initial operation 
period was started last summe! 

Contractor on the pipe laying 
work was Southeastern Contracting 
Company of Birmingham, Alabama, 
W. P. Cox, Ji 
ing and consulting engineers for the 
city are Wiedeman and Singleton, 
Atlanta, Georgia. 


proprietor. Design- 














@ EXPANDED water supply for East Point included construction of a new 20-inch 
supply line from Sweetwater Creek intake to the city and filtration plant addition. 
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HORIZONTAL COLLECTORS 


will Improve 


UNDERGROUND WATER YIE 








JOHN R. WALLACE, JR., 


Partner, R. W. Beck and Associates, 
Utility Analysts and Engineers, 
Seattle, Washington 
and 
Columbus, Nebraska 


HE AVAILABILITY of 

ground sources depends upon the 
geology of the ground which must 
contain aquifers of sufficient thick- 
ness to supply the demand and must 
have percolation 
which will allow precipitation to 
recharge the aquifer. If the aquifer 
or aquifers are of sufficient depth 
and the precipitation and percola- 
tion rates are adequate, the vertical 
type well can normally produce the 
quantities of water desired. Capital 
requirements are relatively small 
because underground sources nor- 


under- 


characteristics 


mally do not require biological or 
turbidity treatment 

A river or lake provides a natural 
reservoir of water, but quantity and 
quality may vary with the seasons 
If a hydraulic 
such a body of surface water and 
water table 
exists, then a collector located so as 
to draw water from the lake o1 
stream during the low stage and, 


connection between 


the adjacent ground 


at the same time, draw the ground 
water flowing toward the lake, will 
provide a more sustained yield than 
a deep well which is tapping the 
aquifer only. The extent to which 
this “induced infiltration” can be 
developed is, of course, dependent 
entirely upon the permeability of 
the aquifer connecting the body of 
water with the collector. 
Temperature, contamination and 
turbidity of a river or lake vary 
with the seasons. Induced infiltra- 
tion from the river or lake through 
natural 
means for the removal of turbidity 
and contamination and tends to cool 
during the summer 
months. The mixing of the _ infil- 
tered water with ground water hav- 
uniform temperature, tur- 
bidity and contamination levels, 


the aquifer provides a 
the water 


ng a 


104 


tends to produce an overall prod- 
duct which has considerable uni- 
formity in quality 

Turbidity and contamination of 
the induced water may be com- 
pletely removed from the water by 
its passage through the aquifer, and 
the chemical quality will be essen- 
tially that of the body of water be- 
ing tapped. Since the source of sup- 
ply of the body of water is surface 

















@ SCHEMATIC sketch shows 


runoff, the chemical properties of 
this water may be superior to the 


chemical properties of ground wa- 


ter. Iron is a troublesome mineral 
that occurs frequently in water 





This article is based on a paper pre- 
sented at the 1957 Annual Conference 
of the Pacific Northwest Section, Amer- 
ican Water Works Association. 





supplies of the Pacific Northwest. 


The effect of the movement of river 


water tends to precipitate the iron 
and the precipitate is in turn re- 
moved from the water by the aqui- 
fer. If the ground water contains 
objectionable levels of iron or other 
minerals, these levels may be re- 
juced by increasing the portion of 
the induced infiltration and decreas- 


ng that of the ground water. 


construction of horizontal wells 


The Ranney well is essentially a 
vertical collector of large diameter 
from which horizontal collectors ra- 
diate as the spokes of a wheel from 
a hub. The vertical collector is a 
‘oncrete shaft of 13 feet inside di- 
mension which is sunk to the de- 
sired depth in the aquifer. The bot- 
tom of the shaft is sealed by means 
of a concrete plug. The horizontal 
collectors radiate from the bottom 
of the shaft and are jacked radially 
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from the vertical collector through 
previously jnstalled pipe sleeves. A 
specially designed, bullet-shaped, 
slotted driving head is welded to 
the entering end of the first section 
collecto1 A 
3-inch water line is connected to 
the digging head. As the pipe is 


of each horizontal 


jacked horizontally into the ground 


sand and gravel surrounding the 
1ead are washed into the slots of 
he head and through the 3-inch 
line into the vertical collector. This 
method removes from 3 to 7 cubic 
feet of fine sand and gravel for 
Pres- 


sures required for the projection of 


every foot of pipe 


} projected 


the pipe are heavy in the first few 
feet of penetration but diminish as 
pushing proceeds. Pipe has been 
projected for distances as Sreat as 
370 feet. The final effect is that of a 
full length screen acting as a sub- 
drain in a filter surrounded by a 
hydraulic circle of coarse gravels 
several feet in diameter. As each 
horizontal collector is completed, a 
valve is attached to that collecto1 
on the inside of the vertical col- 
lector. This valve serves two pur- 
poses: the first to prevent flooding 
of the vertical collector during con- 
struction; and the second, to allow 
selection of horizontal collectors 
during normal pumping operations 
to facilitate the choice of wate: 
Installed jn the collector, of course, 
are pumps of various sizes as re- 
quired and the provision of a pump 
house at the ground level 

The installation of an infiltration 
gallery by the normal cut and fill 
methods is quite expensive, par- 
ticularly if it is desirable to extend 
such gallery under the stream bed 
Since the vertical collector for the 
Ranney well has been sunk to 
depths up to 220 feet, it is apparent 
that the choice and use of existing 
aquifers at depths beyond the eco- 
nomical limits by normal cut and 
fill methods can be readily made 
collectors 
under the stream 
bed if so desired. The location and 
length of the horizontal collectors, 
both vertically and horizontally, are 
dependent upon the thickness and lo- 
cation of the aquifer, the hydraulic 
connection 


horizontal 
may be driven 


Furthermore, 


between the body of 
water and the well site, the quanti- 
ty and quality of wate 
from the 


available 
lake, and the 
quantity and quality of water avail- 
able from the underground sources 

A detailed study of the geological 
features of the area in which a col- 
lector is to be installed is the first 
step to determine if a Ranney well is 
feasible. Since deposits are het- 
erogenous and hydraulic conditions 
may vary in wide limits within short 


river or 
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@ LOOKING down the shaft or caisson. Piping and working platforms are shown. 
Capped pipe in center foreground is for use in case of future pumping expansion. 


listances horizontally and_ verti- 
cally, extensive geological surveys 
are necessary 

The studies required to determine 
the feasibility of a potential Ranney 
well site consist of sinking a series 


of 12-inch diameter observation 


wells at some distance from the 
body of water and a series of 6-inch 
diameter wells around the 12-inch 
Wate 
the 12-inch wells and water 
readings are taken on float 

ers installed in the 6-inch wells. The 


wells is then pumped from 
level 


ecord- 


data so obtained are used to deter- 
mine the capacity and permeability 
of the aquifer lying between the 


body of water and the well site 


Geological investigations along 


the banks of the body of water in- 
volved may show a number of sites 
in which such a well may be in- 
stalled. Analysis of the water itself, 
however, may indicate the need fo1 
sacrificing quantity for quality and 
such water analysis is an important 
factor in determining the location of 
the site. 

As Consulting Engineers for Pub- 
lic Utility District No. 1 of Skagit 
County, Washington, we recom- 
mended the installation of the first 
Ranney well on the Pacific Coast. 
The District has in operation in the‘ 
system many different water supply 
sources. The mountain sources con- 
sist of a 450-mg reservoir supplied 
by a watershed which requires ex- 
tensive reforestation. This reservoir 
is connected to the system by a 
transmission line which is too small 
to meet present day needs. Further- 
more, the transmission line had a 
weak link (now corrected) consist- 
ing of an under-river crossing, and 
the transmission line passes through 


which the largest Ss 
line. The system 
] 


tnree towns Ol 


at the end of the 


also has a vertical well from which 
water is added to the mountain sup- 
ply to improve both its quantity 
and quality. In addition, a filtration 
plant is provided drawing water 
from the Skagit River to supple- 
ment the needs of the largest town 
at the end of the transmission line 
The filtration 


land which made expansion of these 


plant is located on 


facilities costly 

These problems necessitated study 
of the needs of the District and that 
study indicated that the installation 
of a new transmission line from the 
mountain reservoir was not then 
feasible. In the in- 
terim, the quantity of water avail- 


economically 


able through the existing transmis- 
sion line from the mountain supply, 
the vertical well and the filtration 
plant was not adequate to meet the 
peak demands of the area. Geologi- 
cal exploration indicated that the 
spotty nature of the aquifer and the 
iron content of the underground wa- 
ter in the areas precluded the in- 
stallation of additional vertical wells 
because of the number required and 
providing iron-removal 
treatment. The studies indicated 
that the quantity required for the 
interim period was in the neighbor- 
hood of 5 mgd and that the Ranney 
well could provide such quantities 
and reduce the iron content at less 


cost of 


cost. Furthermore, because of the 
peculiar short time duration and 
extreme height of peak require- 
ments, the Ranney well will be util- 
ized to meet these peak demands, 
thus creating economies in the fu- 
ture transmission line by reduction 
in pipe line size. 
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MAINTENANCE and OPERATION of 


GOVERNMENT BUILDINGS 








pervices 


NE OF the 


Administration’s 


General 
many diver- 


sified tasks is maintaining and 
operating buildings the Government 
Varying as they 


owns and leases 


size, ake, 


type of occupancy 
geographic location, these 
buildings present almost every con- 
ceivable type of operational prob- 
this space 
100 million net square feet « 
all) probably accounts for the 
GSA’s 
budget, but it is 


] _ 
‘St single expense litem in 


annual operating 
total maintenance 
Othe: 


lighting; air con- 


only part r tne 


job they responsibilities 
include 
litioning ventilation; plumbing 
painting; structural maintenance 
operation and maintenance of ele- 


+ 


‘ + 
ators 


and escalators; care 
grounds; 
buildings contents, 

grounds; and furnishing 
communications service (telephone 
and teletype) Then there’s also the 
repair, renovation and improvement 
of buildings as they become out- 
dated, and the 


ment ol 


and repla 


repall 
worn-out and outmoded 
operating equipment 

Obviously, in order to handle a 
job of such proportions, every part 
of the cleaning operation has to be 
carefully planned and systematized 
GSA knows this and has gone all- 
out to “organize for service.” 

At present effect 
standards for performance and pro- 
duction for each of the 26 jobs that 


they have in 


go to make up the total cleaning 


They 


operation have also devel- 
oped, but in lesser detail, standards 
other of the 
operating functions, such as heat- 
ing, air conditioning, electrical work, 


plumbing, painting, 


for certain building 


carpentry, etc 
The development of these standards 
has taken place over a good many 
years. They are a composite of ex- 
perimentations on the job, observa- 
tions of tne capacity and production 
of ‘ie employee, and a 


careful 


average 


study of all the standards 
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developed by private building oper- 
ators that could be obtained 

GSA considers five elements vital 
to carrying out successfully a large 
maintenance 


operation. Listed in 


I logical sequence these hive 


ents are: 1) Determining per- 
mance and production standards 
assigning 


work in accordance 


CHARLES A. BETTS, 
Director of Information, 
General Services Administration, 


Washington, D. C. 





h nrr ion 
ne p od ictlon standards 3) 


l i 


ing personnel in standard per- 
methods; 4) using the best 
most suitable materials and 


‘nt tor each of the various 


adequate Ssu- 


1S impor- 

n itself, and the omission o1 
breakdown of any one of them will 
lower the ove 


r-all quality of per- 


ce and the total productive- 


tne work torce 


The Personal Touch 


total maintenance job, so far 
elates merely to the mechani- 
keeping the buildings 

in good operating repair, 

s of course completely 


l impersonal 
But when we 


consider the reason 
tasks—the 
the job takes on a more 
They must have 
clean, well-cared for space in which 


t 


for performing these 
tenants 
personal aspect 
to carry on the affairs of govern- 
ment. GSA must not only see that 
the maintenance job is done, but has 
to get it done in such a way and at 
such a time that there is no inter- 
ference to the occupants’ work. Na- 
turally, as the size of such an op- 
eration grows it Is necessary to de- 
centralize authority progressively so 
that responsibility and authority are 
kept as close to the day-to-day op- 
erations as possible. When this de- 


centralization of authority does not 


keep pace with the growth of oper- 
ations, nothing can keep operations 
from slowing down. The paper work 
involved in remote-control handling 
is one and the 


impediment, mere 


fact of distance is another. It is a 
psychological fact that authority and 
management 
bette! 


+ 


tend to pull togethe: 


when the, enough 


neal 
» have a rstanding of 
ach other’s 


With 


> units wel 


this in mind, GSA’s five 
veyed recently 
commerclh ‘ment con- 
iltant firm witl view to reor- 
ganizing for greater efficiency. Ons 
of the organizational changes that 
came about as a result of the survey 
of its Public Buildings Service (the 
Service that, among other things, is 
responsible fo1 ining and 
pairing the buildings) was the es- 
tablishment of Area Offices in Au- 
gust 1956. Each Area Office is unde: 
Area Manage: 
turn, answers to the Re- 
Office. (GSA has ten Re- 


the direction of an 
who, in 
gional 
gions. ) 
The Area Manager 


operations in his 


is close to the 
assigned area, 
which in most cases covers an en- 
tire state, and in others covers more 
than one. He has virtually complete 
authority to perform the full list of 
jobs that must be done in connec- 
tion with 


operating, maintaining 


and repairing the buildings in his 
area. To be more specific, he has 
responsibility for operating and 
performing urgently needed repairs 
to all the buildings in his area which 
are under GSA jurisdiction, and for 
assigning space to the Government’s 
agencies. He is also responsible for 
performing the urgently needed re- 
pairs to Government-owned Post 
Offices operated by the Post Office 
Department, hospitals operated by 
the Public Health a 
Mints, Border Stations, and Immi- 
gration Stations. Operating the GSA 


Service, 


communications system in his area 
(the complete 
nationwide teletype network), and 


system includes a 
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@ BUILDING CLEANING costs are reported in this GSA form. Reverse side provides for analysis of data by Regional Office. 
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the joint-use telephone _ switch- 
GSA provides 


agency use, 


boards and _ super- 


vises fo1 are his respon- 
bility. too 

The Area Manager has 

make local purchases and ente1 


racts. He 


services or the 


authority 


into cont dis- 
Building 
GSA- 
1 buildings in his Al- 
Public Buildings 
Service employee under their Office 


of Buildings 


has at his 
posal the 
Managers and staffs of the 
area. 


ne IS a 


Management, he also 
the 
ies and the public wit 


acts as liaison for occupant 
h GSA’s 
Federal 


Archives 


agen 
the 
National 
Service, Transporta- 
Public Utilities 
Materials 


can 


four other Services 


Supply Service, 


and Records 


tion and Service 


and Defense Service 35 


doing so he often give the cus- 


tome: service than 


agency prompte! 
it could get through corresponding 
with the Regional Office 

Under the Area 
offices’ of Buildings 
Managers, 


Managers are 
Managers, 
and Building 
Superintendents. The distinction 
between these three types of offices 
is this: A Buildings Manager is re- 
sponsible for 


Building 


several buildings in 
one city o7 


cal area. A 


in a limited geographi- 

Building Manager is 
responsible for only one large build- 
ing. A Building 


responsible for 


Superintendent is 
build- 
ing. Each manager and superintend- 
ent has 


one smalle1 
and 
custodial employees under his di- 
rection to furnish an adequate level 
of service in build- 
de- 
A Build- 
ings Manager has an advantage over 
the When the workload it 
one building is unusually heavy, o1 
when 


sufficient supervisory 


his building or 


ings. His organizational unit is 


signed to be self-sufficient 
others 


illness or 

can detail 
building to 
even the load 


there is someone 


resigns, he employees 


from one another to 
GSA 
stretch the operating doilar to main- 
tain De- 


In recent years has had to 


desirable service levels 


EXCERPTS FROM GSA CLEANING STANDARDS 


JOB DESCRIPTION 


ROOM CLEANING 
includes wastebaskets and ash 


offices, 


emptying trays 


sweeping or vacuum cleaning vacuum 


cleaning rugs, sweeping adjacent corridors, dust 


ing all parts of rooms and corridor spaces that 


can be reached while standing on the floor 


dampwiping glass and other specified surfaces 


and, when they occur in an assigned work area 
cleaning wash basins, private toilets, phone booths 
and drinking fountains, taking proper care of the 
room such 


cleaning equipment, and performing 


other jobs as are assigned by the 


Section 2 


supervisors 
Cleaning Handbook 


RUG CLEANING (Vacuum 
desks 
and other articles in the room have been dusted 


Rugs are normally vacuum cleaned after 
so that any materials such as paper clips, shav 
ings, etc., that may have fallen on the rug during 
the dusting operation will be picked up. Proper 
care and maintenance of 


Handbook, Section 3 


equipment. (Cleaning 


SCRUBBING 

Consists of the daily and or periodic maintenance 
terrazzo, and other hard floor surfaces 
by means of mechanical scrubbing equipment of 


of marble 


the type required. Includes readying the equip 
ment and preparing the floor cleaning solution 
preparation of the area to be scrubbed; scrubbing 
the floor area; care, maintenance and proper 
storage of equipment and materials used. (Clean 


ing Handbook, Section 5 


entralizing authority down to the 
operating holding to the 


five rules they prescribe (develop- 


level and 


ment and use of production stand- 


ards, assignment of jobs in con- 


formity with them, training person- 
nel, and adequate supervision) have 
helped them keep maintenance con- 
from out of hand 


ditions getting 


FACTORS 
IN 
WORK DAYS 


PRODUCTION 
RATE PER 
FREQUENCY 


QUALIFYING 


14,000 net sq 


Office ft. (plus adjoin 


Space 
spac ing corridor 
area 


File Up to 50,000 net 


floor 


Daily 
Space sq. ft 
space 


Storage 
Space 


Up to 100,000 


net sq. ft 


Depends 

floor on type 
space of 

storage 

Where 

presence of 

large number Daily 

of rugs makes 

specific job 

assignments 

appropriate 


Main 
floor 
corridors 
daily 


Gasoline 
powered 
scrubber 


vacuum 


50,000 sa. ft 


machine 


Electric Secondary 
floor polish floor 
20,000 sq. ft 


" corridors 

ing machine 
every 5 

15” rotary 

days 

Electric 

powered Other 

scrubber space 


vacuum as 


25,000 sa. ft 


machine required 


careful planning along 
they 


keep the character of service on the 


Thanks to 
these lines have been able to 
highest plane possible with limited 
funds 

GSA that 
service pays off in quality and quan- 
tity of and in 
greater job satisfaction for all. 


finds organizing for 


work performed, 





ALUMINUM USAGE IN BRIDGES 


The Greater New Orleans Bridge, 
longest cantilever highway span in 
the world, with its approaches is 
23 long. The 


2.3 miles span 
contain 


and ap- 
nearly 600,000 
aluminum. Applications 
on the New Orleans bridge include 
grating, railings, lighting standards 
and inspection walks. Highlights of 
aluminum the new bridge 
are specially designed lighting stand- 


proaches 
pounds of 


use on 
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ards and railings on the main span. 
Bethlehem Steel fabri- 
cated and placed the railings. Pfaff 
and Kendall, Newark, N. J., pro- 
duced and installed the lighting 
standards. Six different types of 
installations 


Company 


are in place 


on the approaches and main span. 


lighting 


Aluminum is used for grating for 


2) 
three-foot safety walks on each side 


of the bridge. Irving Subway Grat- 


ing Co., Inc., Long Island City, 
N. Y., fabricated the walkways from 
nearly 63,000 pounds of aluminum. 
Southwest Ornamental Iron Com- 
Kansas City, Mo., furnished 
the access ladders and inspection 
walks. Freedom from maintenance, 
as well as light weight, promoted the 
110,000 pounds 
of aluminum in these applications 
An aluminum chain-link fence at 
the toll plaza area required over a 
mile of seven-foot-high barrier, 
utilizing over 10,000 pounds of met- 
al for this one item. 


pany, 


use of more than 
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The “TEN COMMANDMENTS” of 


WATER WORKS 
DESIGN, CONSTRUCTION and OPERATION 





These ten important principles in the design, construction and operation of wa- 


ter works have been selected by the author on the basis of forty-four years of 


engineering experience and association with more than 200 water supplies. 


JOHN A. FULKMAN 


Water Supply Engineer, 
Consoer, Townsend & Associates, 
Chicago, Illinois 


N THE FIELD of water supply en- 

gineering we may prepare a list of 
so called “Ten Commandments” o1 
important principles, the observance 
of which will help produce satisfac- 
tory water supplies and will provide 
economies during present construc- 


+ 


tion and in the future. Others may 
have additional important principles 
However, the following “Ten Com- 
mandments” are given for what they 
may be worth to those engaged in 
the public water supply profession 

1. Secure and use in predictions 
for design records of past water use 
and pumpage for 10 to 30 years 

2. Estimate the future population 
and water use, each 5 years to ulti- 
mate, or at least for 30 years in the 
future 

3. Design and construct those wa- 
ter facilities that are expensive to 
expand or to duplicate for ultimate 
those facilities that 
can economically be extended for 10 
to 15 years in the future, or about 
50 percent greater than present ca- 


capacity, and 


pacities. 

4. Design and construct for maxi- 
mum daily capacity plus fire protec- 
tion requirements 

5. Include’ instrumentation and 
automatic control for indicating and 
recording water pumpages, pres- 
sures, power used, water levels in 
storage and similar functions and 
for remote control 

6. Provide 


stand-by equipment 


for emergencies. 

7. Provide for construction costs 
and contingencies; land and right- 
of-way; engineering, inspection, le- 
gai and other overheads and interest 
during construction in the estimated 
project cost. 


PUBLIC WORKS for August, 1958 


8. Provide hinancing, 


through 


effective 


general obligation, water 


revenue bonds, or otherwise 

9. Assure adequate and balanced 
water rates 

10 Keep operation 


size and location records of facilities 


records and 


Water Use and Pumpage 


In designing additions to an exist- 
ing water works it is important first 
to secure, tabulate and study the 
past water use and pumpage for at 
least 10 to 30 years, if available. I 
the records are not complete, or if 
the project is a new water works, 
obtain the best data available and 
make estimates from other similar 
projects. 

Secure where possible for each 
year the maximum hourly rate, the 
maximum daily water use, and av- 
erage daily water use. In consider- 
ing design capacity, the maximum 
hourly and maximum daily wate 
The av- 


erage water use is important when 


use are the most important 


considering the annual income and 
water rates. 


Useful information can be gleaned 
by tabulating or making a diagram 
of the hourly water consumption 
rates on the maximum day. The 
writer prefers a graph or mass dia- 
gram, plotting the hours horizontal- 
ly and the hourly use in million gal- 


From sucl 


lons per day vertically 
a diagram, with the average for the 
shown horizontally, 


when 


maximum day 
the hours water use was 
above and below the average be- 
come evident 

The block of the diagram above 
the average rate on the maximum 
day is the total storage desirable. 
This storage is used during the peak 
day hours and is replaced during 
the low water use hours or night. 
Additional storage must be provided 
for fire protection. The ideal design 
provides enough storage for operat- 
ing the 
wells, etc., 
maximum day 


treatment plant, pumps, 
at a uniform rate for the 
Storage is usually 
more economical than having plant 
facilities for taking care of large or 


maximum hourly 


water use rates 
It is axiomatic that water facilities 


@ STANDBY equipment for emergencies is one “commandment.” An engine-driven 
standby pump is shown at rear center in this view of the Elkhart, Ind., pump station. 
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other than storage must have ca- 
pacity for providing for the average 
maximum daily water use. Such 
capacity should be provided for the 
present and for the future time for 
which the facilities are provided. 


Future Estimates 


Future population can be project- 
ed from past growth of the munici- 
pality and from the past growth of 
similar larger cities. It is always 
necessary to take into consideration 
the area available for future resi- 
dential, industrial and other growth 
and for the results of future zoning. 
The local official opinion of future 
growth should also be considered 
though sometimes it is a little op- 
timistic 

Water use per capita has been in- 
creasing during the last few decades 
and no doubt will continue to in- 
crease in the future. The writer is 
somewhat hesitant about giving any 
specific figure for this increase in 
future water use. However, from the 
studies of a number of cities for the 
past 10 to 15 years it has been con- 
cluded that in general the increase 
has been about 1 percent per year 
Such an amount has been used for 
projecting future water use in sev- 
eral instances. 


Design Capacities For Future 


Designing for the future may be 
divided into two categories: 1) De- 
sign for ultimate capacity such wa- 
ter facilities as lake or river intakes, 
supply lines, and distribution sys- 
tem feeder mains, that are expen- 
sive to duplicate or increase; 2) de- 
sign, for several years in the future 
(10 to 15 years) or about 50 percent 
larger than present capacity, facili- 
ties that can be extended such as 
treatment, pumping stations, wells, 
water storage and distribution sys- 
tems. 

Sometimes it appears better to de- 
sign for a given percent greater 
Then if 
you are around 10 or 15 years in the 
future and the predicted increase 
does not 


than the present capacity 


occur, you 
proven wrong. 


Fire Protection 


To meet the requirements of the 
National Board of Fire Underwrit- 
ers for water available for a munici- 
pal supply at a residual pressure of 
20 psi, sometimes 10 psi for large 
cities, include the amount required 
for fire protection and the average 
water use rate on the maximum day 
of the year. The rates at which 
water for fire protection must be 
supplied for 10 hours are 3,000 gpm 
for a population of 10,000, 6,000 gpm 
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cannot be 


for 40,000, and 
1,000,000. 


Providing water storage facilities 


9,000 gpm for 


to meet these standards of maximum 
capacity is economical. It permits 
the water protection facilities and 
treatment plant to be much smaller 


than would be without 


required 
ample storage. 

The type and location of the stor- 
age is a matter of individual analysis 
for each city. However, some gen- 
eral principles are as follows: 

1) Some or a considerable portion 
of the storage should ‘be on the op- 
posite side of the distribution sys- 
tem from the pumping station or 
source of supply. This permits the 
distribution system feeder mains to 
be smaller than they would be if all 
water were supplied in one direc- 
tion from the source of supply 

2) Economics usually dictate that 
much of the water storage should be 
at ground level rather than elevated. 

3) Elevated storage in tanks or 
standpipes is usually economical for 
amount of water 
above the maximum 12-hour day- 
time average for the peak hour o1 
two-hour use 


supplying the 


4) Elevated storage often can be 
provided economically in the top 
third of a standpipe. This is true 
because the bottom two-thirds of 


the storage usually can be used for 


mission or supply pipe line to be 
operated at a rate near to the aver- 
age for the 24 hours of the day. 
Only a small percentage of the 
works in the United States 


can meet the above capacities fo 


watel 


fire protection on the day of maxi- 
More of them can 
meet the requirements for wate) 


mum water use 
source and storage. The capacity of 
the distribution system is usually 
the weak link. All phases of a water 
works must have sufficient capacity; 
an analysis of the facilities usually 
shows some part which is inade- 
quate 


Instrumentation and Controls 

Instruments for recording and in- 
dicating water pumpage and use 
pressures at pumping stations and 
on the distribution system; powe! 
consumption including current and 
voltage if electric power is used 
water levels in storage; and othe 
similar functions have always been 
desirable and necessary. Good and 
complete records are of great value 
in predicting design capacities fo 
future additions 

Automatic control of remote wa- 
ter facilities and even main pumping 
stations and treatment facilities are 
becoming more desirable and eco- 
nomical with the rapidly increasing 
labor costs. When considering addi- 


@ TOWING a 54-inch intake pipe into place along Lake Michigan shore, Ultimate 
capacity should be the design basis for facilities expensive to expand or duplicate. 


additional storage by booster pump- 
ing to the distribution system dur- 
ing maximum daytime periods 

5) Circular steel ground storage 
tanks, with the bottom at ground 
level, are an economical means of 
providing storage. 

6) When the source of the water 
supply is a couple of miles or more 
distant from the distribution system 
it is usually advisable to have much 
of the water storage on the distribu- 
tion system. This permits the trans- 


tions and improvements or new fa- 
cilities, a careful study and analysis 
of the automatic equipment that is 
available should be made. 


Stand-by Equipment 
It is wise to provide stand-by 
equipment for several of the vulner- 
able functions of a water works. 
Some of these functions that should 
be considered are sufficient pump- 
ing capacity to permit the largest 
(Continued on page 190) 
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@ TEAM composed of %4-yd. dragline and crawler tractor handles sanitary 


landfill in marshy area at Elmhurst, Ill. 


SANITARY LANDFILL PROJECTS 


Serve both City and Contractor 


[' ICATING areas. suitable fo: 
open dumping has become al- 
most impossible in many municipali- 
ties. No suburbanite wants such a 
thing in his neighborhood and long 
distance hauling of refuse is ex- 
pensive. The solution is close-in 
sanitary land fill projects. As an il- 
lustration of such a_ system let’s 
examine the origination and func- 
tion of the Van Der Molen Develop- 
ment Company of Melrose Park, II- 
linois (a suburban Chicago com- 
munity.) 

Some forty years ago the Van De: 
Molen Disposal Co. was formed 
Operating as a family team, they 
have constantly expanded their firm 
so that it is now considered the 
largest waste disposal organization 
in the metropolitan Chicago area, 
serving ten nearby municipalities 
with complete scavenger service. 

In 1948 the problem of finding 
suitable dumping areas became so 
acute that some other disposal sys- 
tem had to be found. The sanitary 
land fill method was decided to be 
the best and the Van Der Molen 
Development Co. was formed to 
manage and operate such a project. 
A 90-acre tract of swamp land and 
two pieces of equipment were pur- 
chased for this purpose, a 34-yd 
Marion dragline and a Caterpillar 


PUBLIC WORKS for August, 1958 


D-7 tractor dozer for distributing 
and compacting the waste material. 

The process consists of trenching 
an area, filling the cut with dispos- 
able waste, compacting it and then 
sealing it off with a layer of sub- 
soil at the end of each work day 
Thus there is no rodent attraction, 
odor producing or unsightly open 
dump. DDT is often sprayed over 
the refuse before it is sealed by the 
sub-soil as a further precaution 
against insects. The dozer is used 
to compact the material at the end 
of each day. After 
f refuse and sub-soil have been 
pressed into the cut it is leveled off 
with top-soil and planted with grass. 


several layers 


The intermediate compaction of the 
individual layers insure the area 
from settling and shrinking 

The original 90-acre tract proved 
an enormous success and to date 30 
acres of swamp land has been re- 
covered. A second area is currently 
being filled for the City of Elm- 
hurst. 

This 46-acre site, owned by the 
Elmhurst Park District and located 
inside the city limits, was to be used 
for a future park location. However 
a creek running through the low- 
land property caused spring flood- 
ing and the site could not be devel- 
oped. Disposable refuse was being 


hauled to open dumps some 16 miles 
away. 

Edward Van Der Molen offered a 
sanitary land fill project to solve 
both the high cost of long distance 
hauling of refuse and the filling of 
the lowland area so the park could 
be developed 

At the first mention of the project, 
eyebrows were raised by the city 
fathers but a careful educational 
program aimed at the Elmhurst 
citizens obtained the consent of the 
city on the condition that Van Der 
Molen Development would vacate 
the site within 24 hrs. should the 
project prove offensive to nearby 
home owners. It didn’t and the site 
has been in continuous operation 
since July, 1956. Van Der Molen 
estimates that the restoration of the 
park site will be completed in an- 
other year and the park then ready 
for development. 

Working on the Elmhurst proj- 
ect is a Marion Type 35-M dragline 
carrying a 45-ft. boom and a %4-yd. 
Page bucket. A Caterpillar crawler 
tractor is used for distributing the 
refuse and for compacting the daily 
fill. The Marion dragline excavates 
the cuts and refills with layers of 
sub-soil. Some 1500 yds. of waste 
are dumped daily at Elmhurst by 
Van Der Molen’s 35 refuse carriers. 
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@ FREQUENT mowing keeps the Garden State Parkway looking like a park. Here a Lilliston rotary works on central mall. 


MOWING 
The Nation's Biggest Lawn 


wide shoulders and 

rip of the Garden 

State Parkway covers an enormous 
total area along the 173-mile length 
of New Jersey's newest superhigh- 
way. Because of the varying widths 
of the dividing island and the grass- 
covered shoulders it is not possible 
to arrive at a precise figure, but it 
has been estimated that the area 
Parkway 

forces is in excess of 12,000 acres 


Coupled with | 


mowed by maintenance 


generally favorable 


growing conditions, this means that 
‘rews on the Parkway probably cut 
more grass than any other public 
agency. 


There is a twofold purpose for 
g 


these extensive mowing operations 

beautification and prevention of 
soil erosion. Fortunately the two go 
hand in hand, since regular mow- 
ng promotes a dense turf that ef- 
fectively stabilizes the soil on em- 
bankments, as well as maintaining 


1 = 
the Dest possiDie appearance 


@ DRIVER demonstrates the heavy duty breakaway feature of the Anderson hy- 
draulic mower. The cutter bar swings back undamaged if it hits an obstruction, and 
is easily repositioned by backing the tractor. The operator does not leave his seat. 
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Modern 
with them a type of mowing prob- 


superhighways brought 
lem not generally encountered on 
older highways which have relative- 
shoulder and median 
strips. On the Parkway, the central 
mall varies greatly in width and in 
some places the two roadways are 
separated by as much as 600 feet. 
In naturally forested areas many 
trees growling In this wide center 
island were left undisturbed, but in 
other sections the entire width of 
the island is planted with grass. 


ly narrow 


Even where wooded areas fill part 
of the central mall, there are wide 
grass strips between the roadways 
and the trees. Similar grass areas 
of varying width range along both 
outer shoulders of the Parkway. 


Putting the “Park” in Parkway 


How far should this mowing busi- 
ness go? Should the shoulders look 
like a golf course, or should mow- 
be confined to a narrow strip? 
A committee set for the purpose 

f 


of establishing 


ing 


mowing policy, 
consisting of the Executive Di- 
rector, Chief Engineer, Landscape 
Supervisor, and Superintendent of 
Maintenance determined that the 
practical and aesthetic benefits of 
clean, wide shoulders and neatly 
mowed center islands were desir- 
able. As they pointed out, users of 
this toll facility demand and deserve 
better than minimum 
standards of roadside appearance. 
As a result of this philosophy and 


something 
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1e1 efforts, the motorist 
meets relreshing expanses ol! 

grass and travel is in a pleasan 
park-like atmosphere 

Of even greate 

ability »f good solid ri protect 
slopes against erosion. Where mow- 
ng operations are properly sched- 
iled, root growth is promoted and 
the surface becomes well stabilized 
This effect is clearly demonstrated 
when the first cut is being made in 
newly seeded areas. At this time 
tractors are most likely to bog 
down or cause damage to embank- 5 ; 
ments by ruts or sideslips. After the 
first couple of cuts, however, the 
grass roots have branched out and way was opened to the publi 
stabilized the surface to such a de tion at a time as construct 
gree that mowing equipment rarely ‘ompleted. This enabled then 
causes damage, even on very steey 


banks 


In the design of 


velop their organization ar 
lect equipment that woul 


Ly 
tnelr mowing probdiem 
. } 

great emphasis was place 


use of gentle curves and changing 


vistas to relieve the hazardous ials visited sever: neighboring 
monotony of _ straight-line, states to observe mowing techniques 
speead travel Vegetation ised by highway departments 


other toll road facilities. Following 
commodate the considerable sec this. a number of mowe 


tions of cut and fill required \ turers were invited to 


f 
’ 


stripped Irom wide areas 


] ] 1 
grades and long- heir equipment on 
Numerous overpasses opene 1 Parkway 
secondary oads were installed, and 
LY \ 17 " 
interchanges were established. All thine ce be evaluated 


of this work ‘ated new embank- 


these investigat 
ments, subsequently 


steeply I 


cesstul pidae 


1eel tractors, hydraulically pow- 

- -d Anderson sickle bi mowers 
designed to keep thi ass and John Deere and Lilli 

healthy condition 1owers, plus smalle 

which qualified 

Developing Mowing Technique 


ents 


Initially the Parkway’s 1 } fore embarking or 


nance department force account, 


perienced cre no} mer ) ] of contract mowing 
lered. However, this ap 


prove feasible beca 


ey 


@ WITH HIS HAND on hydraulic motor controls, operator uses an Anderson mower 
to cut heavy growth near edge of wooded area. Reversing feature of the hydraulic 
motor quickly clears jam-ups. Note dual tires that give Oliver tractor extra stability. 
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@ EXPANSE of grass-covered areas is illustrated by aerial view of the Parkway. 


egularity of the center island width 
and the varying size of roadside bays 
made it impossible to reduce costs to 
a unit price based on mileage or 
area. Some preliminary bids were 
received, but as a result of the un- 
isual work involved they amounted 
to a sum in excess of what the Au- 
thority proposed to spend for this 
Parkway operation. Moreover, these 
bids were based on an average of 
five grass cuttings per season; actu- 
ily eight to ten cuttings in some 
areas have been required to main- 
tain roadside conditions that ap- 
proach the standards set by the 
ommittee and Authority policy. 


Maintenance Organization 

As new sections of the Garden 
State Parkway were opened to the 
public and the total length in- 
‘reased, the maintenance organiza- 
tion developed to keep pace with 
the job. Now maintenance opera- 
tions are handled by five districts 
with headquarters at Telegraph Hill 
near Red Bank, New Jersey. Each 
District Supervisor has at his dis- 
posal personnel and equipment in 
proportion to the work to be per- 
formed. This places larger amounts 
of equipment in the sections where 
growing conditions are most favor- 
able. Each district uses the same 
types of machines, which reduces to 
a minimum the quantity of replace- 
ment parts that must be kept 
stock 

The mowing season in New Jer- 
sey starts about May 1 and some- 
times continues into November. Fre- 
quency varies with weather condi- 
tions, but most districts require five 
to six cuts per year. The grass is 
usually not cut lower than two 
inches at any cutting 

Because of budget limitations, 
each District Superintendent must 
utilize his equipment and_ labor 
force to the fullest degree possible 
to keep grass areas in good condi- 
tion. It takes three to four weeks, 
on the average, to train a new 





driver, and even then proficiency 
varies a great deal. Some operators 
are quick to learn the capabilities 
of each piece of equipment and are 
able to work on steep banks and in 
difficult terrain without mishap. By 
keeping capable operators 
busy on mowing assignments the 
work is done with a minimum of 
equipment repair and without the 
need for re-grading rutted embank- 
ments. Unfortunately, 
other drivers who seem to have an 
knack for mowing over 
stray wires that tangle cutter blades, 
running into hidden obstructions 01 


getting 


these 


there are 


uncanny 


tractors bogged down in 


soft ground. This puts equipment in 
the repair shop and slows down the 
work, usually at the busiest times 
Naturally any drivers who habitu- 
ally cause breakdowns due to care- 
lessness are soon assigned to othe: 
duties. The fact that such 
duties” 


“othe 
includes cutting with hand 
scythes in areas inaccessible to 
power equipment probably acts as a 
deterrent to heedless operation. 
Mowing gets attention 


since it is one of the largest jobs 


special 


handled by the maintenance depart- 
ment. When the maximum amount 


of mowing is under way, over 100 


men, or about 75 percent of the 
maintenance force, is en- 
Constant 


supervision is required to ensure 


entire 
gaged in this operation 
uniform job in all areas, for even 
limited over-grown sections can de- 
tract materially from the appear- 
ance of the Parkway as a whole 


Mower Features 
Most of the mowing equipment 
now in use was acquired in 1955 fol- 
lowing the initial 
period on new Parkway 
and are now in their fourth season 


demonstration 


sections, 


of service. Each type of mower, and 
the tractor as well, has 
which make it especially well 
adapted to the severe service re- 
quirements of Parkway mowing. 
For instance, an 
vantage of the 


features 


important ad- 
twenty 
mowers is the hydraulic power sys- 
tem which delivers a constant vol- 
ume of oil to the hydraulic moto 


Anderson 


regardless of engine speed. This type 
of drive prevents over-speed and 
eliminates vibration 
damage parts and fatigue the drive 
Hydraulic power also is used to ad- 
just cutter bar angle from 45° be- 
low horizontal to 90 


1 


which would 


above and to 
regulate its height from 0 to 15 
inches through the parallel lift 
arrangement. By reversing the hy- 
draulic motor, jam-ups are quickly 
cleared, and damage from hidden 
obstructions is largely eliminated 
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by a heavy duty breakaway that 
allows the cutter bar to swing back. 

Both the Lilliston and John Deere 
rotary mowers are towed behind 
the tractor and operated through 
the rear power takeoff. For mowing 
in open areas the big Lilliston ro- 
taries do a fast job by cutting a 
96-inch swath. These machines 
have twin cutter blades mounted in 
parallel and driven by V-belts. In 
more restricted 
where there are numerous obstruc- 
tions, the John Deere mowers are 
put to work. 
with a lifting mechanism that en- 


areas, especially 


These are equipped 


ables the driver to raise the mower 
clear of rocks and other obstruc- 
tions. 

Thirty of the Olive: 
wheel 
purchased in 1955. More tractors of 
this model were added to the fleet 
Parkway 


pleased with the 


Super 55 


tractors now in use were 


this year, since officials 
have been well 
performance of these machines. Ex- 
cellent stability 
ing dual rear wheels and by mov- 
ing the 


is obtained by us- 
adjustable front wheel 
This 


dange of operation on the side of 


treads outward reduces the 

steep slopes and gives the flotation 

necessary to prevent damage to soft 
Besides the 


these 


new turf. mowing op- 


erations, tractors are used 


diggers 


Anderson 


with rakes and post hole 
Both 


mowel! and a rear-mounted rotary 


side-mounted 


can be attached at the same time 
This speeds the grass cutting job 
and also permits the driver to con- 
tinue operations with one machine 
when some temporary disorder puts 
the other unit out of service 

irregula) 
extra 
hand work in the vicinity of guard 
rails, around ornamental plantings 


As mentioned above, 


areas and the necessity for 


and the like make records of op- 
difficult to obtain. 
Regular servicing and camplete off- 


erating costs 


season overhauls have held equip- 


ment maintenance costs at a low 


level, while 


standardization of 


equipment has reduced the variety 
of spare parts needed. 


“Know-How” and Equipment 

Many of the operators have de- 
veloped remarkable proficiency, and 
when this is coupled with the right 
equipment for the job, results are 
outstanding. This is illustrated by 
work done in 1957 on the new 
northern extension of the Parkway 
to the New York State line, where 
it connects with a spur of the New 
York Thruway. Ordinarily the first 
cut in a new section is the responsi- 
bility of the contractor who does 
the final grading and seeding work 
However, as opening day for this 
section approached, the contracto! 
found that it is exceedingly difficult 
to cope with badly overgrown soft 
new embankments’ without the 
proper tools and trained personnel 
Rather than allow the new section 
to be opened with such untidy road- 
side conditions, maintenance crews 
were directed to move in and do 
the job right. Careful 
planning distributed 
equipment along the new extension, 


advance 
crews and 
and with steady, unhurried work 
the job was soon completed. This 
performance amazed the contrac- 
tor’s crews, who had experienced 
stalled 
ment and breakdowns. 


The Challenge 


In the determination to make the 
Garden State Parkway live up to 
its name, it is found that budget 


many delays from equip- 


limitation is the most serious prob- 
lem. Nevertheless, aside from the 
working 
without unlimited funds, it has been 
shown that the 


proper tools, good training of per- 


perennial restrictions of 


selection of the 


sonnel and careful organization of 
the department can produce well 
stabilized, 

p 


vistas. High standards of past per- 


eye-pleasing roadside 
formance are a source of satisfac- 
tion as well as the greatest chal- 
lenge for the future. 


@ THREE Oliver tractors equipped with John Deere rotaries and Anderson sickle 


bar mowers work in tandem on one of the large grass areas adjacent to the Parkway. 
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SEWAGE TREATMENT 
with 


TRICKLING FILTERS 








RICKLING filters have made Th +f b mane ‘. in a well-designed plant largely ir- 
\ is article isac ter of the 
remarkable record in the treat- Pe b Sanaa gi respective of the loading, though the 
1 ° ming revision the ] 
t of sewage and _ industrial east song quality of the effluent may vary 


HANDBOOK OF TRICKLING FILTER 
ing organic and hydraulic loadings DESIGN out by experiences in Dallas, Tex., 
and to the treatment of in trial ies and Fallsburg, N. Y. In Dallas, 
wastes has resulted in wi isage or 14% to 134 pounds of BOD pe groups of filters of 176-ft. diameter 
Many variations in ‘sign have cubic yard were loaded at rates of 790 to 3,404 
been developed capable of produc- Much heavier loadings a bein pounds of BOD per acre-foot. Ef- 


ing almost any desired end results. applied in some places The pre fluent BOD ranged from 25 mg/L to 


men 


wastes. Their adaptability to vary- somewhat. This statement is borne 





All of these variations, however, ap- nary filters at the Charlotte, N. C 51 mg/L. The average for the 7- 
pear to retain the ability to operat treatment plant carry a_ loading month run of the lowest loaded 
in cold weather or in hot, or witl from combined sewage and indus- group was 32.8 mg/L BOD with an 
overloads, with only easonably trial waste flow of 9,000 pounds otf average loading of 1,090 pounds per 
killed supervision BOD per acre-foot. In many two- acre-foot; and for the highest load- 
Certain conditions are necessary stage plants, the primary filter load- ed group—2,608 pounds of BOD—it 
for most effective operation. Thess ing is often as high as 6,000 pounds was 40 mg/L 
include: (1) Proper pretreatment of of BOD per acre-foot or 3.75 pounds In Fallsburg, a 90-ft. low rate fil- 
the waste to remove solids, usually pel cubic yard ter 9 ft deep was converted to a 
attained by passage through a sedi- An increasing number of plants high rate filter with recirculation. 
mentation tank; (2) reasonably uni- have been operating in the interme- Apparently overloaded under the 
form application of the settled waste diate zone of loading—between 600 original condition and producing an 
to the surface of the filter, as by a and 2,000 pounds of BOD per acre- effluent with about 9) mg/L BOD, 
otary distributor or spray nozzles oot. As a result, operational data the change to high rate resulted in a 
3) use of properly sized filter me- are accumulating. The data, though BOD of about 30 mg/L in the efflu- 
dia, free from fines and substantially not yet as voluminous as might be ent. Minor changes in other plant 
uniform in grading; (4) provision of desired, indicate that the inherent units may have been a factor in the 
underdrainage facilities for the characteristics of a trickling filte improved operation. 
prompt and complete removal of the exist in each unit, despite the details Just as in the case of organic load- 
material passed through the filte of design. It is further indicated ing, there is no clear line to distin- 
bed; and (5) assurance of adequate that good results are always likely guish deep from shallow filters. A 
ventilation so that each unit of the 
filter receives the air needed for the 
oxidation process 
Filters are classified according to 
the organic loading for which they 
are designed, as high rate o1! low 
(or standard rate); and by depth, as 
deep or shallow 
The amount of organic loading. in 
pounds of BOD applied per cubic 
yard or acre-foot of media deter- 
mines whether the filter is to be 
termed high rate or low rate 
Though there is no definite standard, 
a generally used loading for a low 
rate filter approximates, as a maxi- 
mum, 600 pounds of BOD per acre- 
foot, or 0.375 pound per cubic yard. 
Though many low rate filters are 
carrying heavier loadings, they were 
not generally designed to do so ini- 
tially. High rate filters are usually 
designed for an applied loading, Courtesy Buigcss & Niple 
based on settled sewage strength, of @ FILTERS at Orrville, O., plant have an organic loading of 2150 Ibs. BOD per 
2,000 to 3,000 pounds per acre-foot acre-foot and hydraulic rate of 6 mgad. Filters are 5 ft. deep and 68 ft. diameter. 
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the blocks DI 


anda ventila- 


walls whi 


la D, whicn 1S 


Definitions and Abbreviations 


For the purpose of this text 


ns shown in Table 1 


@ ALL ELEMENTS of a tricking filter are shown in this cutaway view. The letters designate major parts described in the 


be used. Definitions of othe 


used are as follows 


The organic load on a filter is the 
BOD content in pounds that is ap- 
plied to the filter It 
BOD content of the raw sewage less 
the BOD that is removed by 
treatment devices 
clarifiers Fo} 


sewage flow is 1 million gallons pe 


is usually the 
the pre- 
such as screens 
and instance, if the 
day and the BOD of the raw sewage 
is 240 mg/L, the total BOD will be 
2,000 pounds. If 30 
moved by 


percent is re- 
primary treatment de- 
vices, the organic load applied to 
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be 2.000 x 0.70 1.400 
loading 
the amount ol! sewag 
ymputed on 
gallons pel 
day If the 
mgd and this is ap- 


which has a surtace 


Table 1—Abbreviations 


5-day Biochemical 
mand BOD 
Suspended Solids ss 


Gallons per minute gpm 
Gallons per day gpd 


Oxygen De- 


Million gallons per day mgd 
gpcd 
43,560 cu. ft. af 


Million gallons per acre per day 


Gallons per person per day 
Acre-foot 
mgad 
Milligrams per liter mg L 


0.10 acre. the 


BOD 
! lia does 
exceed 600 filter is one 


which orga! 


expre ssed 


as above, exceeds 1,600 pounds. An 
intermediate that 
600 and 1,600 


pounds per acre-foot of media. 


rate filter is one 


has a loading between 

A single-stage filter is one in 
which treatment is accomplished by 
of the 
This term is usu- 


one or more passes 


sewage 
through the filter 
ally restricted to high rate filters 
using recirculation. If there are two 
filters in a_ single-stage 
plant, these filters are 


parallel. In a 


Ol more 
operated in 
filte: 


two-stage SyYS- 


there are two filters in 


effluent from the 


tem 


with the 


secondary 
isually employ 


rge two-Sstagé 


ne 
has already passed 
he filter, and ymetimes 
been settled 


igh the 


anotne! passa 


This return 
be directly t filter or it may be 


settling 


mary 


primar 


rafier. primary 


tank or primar ing tank is the 


sedimentation ahead of the 


which pretreats and prepares 

waste for application to the fil- 

An intermediate clarifier or 

the s mentation device be- 

tween any 
; 


A seconaary 


rifier or secondary or final set- 


limentation de- 
lowing the final filter. This 


tank i the se 


ially provides the final treatment 


the waste except for chlorina- 


r 
a high degree of treat- 
necessary, a sand filter may 


ing the final clari- 


ri P Dorr-Olive t 


text. 
fier: but with increasing knowledge 


of trickling filter 
ability to obtain almost any desired 


design, and the 


degree of treatment, such units are 


now seldom used 

In considering trickling filters, the 
filters and the 
should always be consid- 


ilter o7 following 
clarifier 
ered as a unit in both design and 
operation. There is no place in sew- 
for a trickling filter 
without a final clarifier in which to 
settle the filter effluent. (This does 
not apply to the first stage filter of a 
two-stage filter system.) 


age treatment 
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Other Units of Expression 


The Subcommittee on Standardi- 
zation of Units of the Federation of 
Sewage and Industrial Wastes As- 


sociations Committee on Practice 
has recommended simplification of 
used in sewage 


many terms now 


treatment. Those referring to trick- 
ling filters include the following 
Hydraulic load, including recircu- 
lated flow if used, in gallons of flow 
per square foot of surface area of 
the filter. The low rate filte 
will be 25 to 100: the high rate 
will be 200 to 1,000. The rate in mil- 
lion gallons per acre per day multi- 
plied by 23 will give gallons pe. 
Thus a rate of 
20 mgad equals 460 gsfd 
BOD load is expressed in 
of BOD per day per 1,000 cu. ft. of 
filter volume, with a low rate filter 


ange 


ange 


square foot per day 


pounds 


of 5 to 25 and a high rate 
ange otf 2 to 300 The te in 
pounds of BOD per acre foot per 
lay multiplied by 0.023 equals the 
pounds of BOD per 1,000 cu. ft. pez 
lay. Conversion 
BOD per cubic yard per day to 
pounds of BOD per 1,000 cu. ft. per 
lay is accomplished by multiplying 
by 37. Thus 2,420 pounds of BOD 
0.023 


represents 55.6 pounds per 1,000 cu 


from pounds of 


per acre foot, multiplied by 
ft.. as does the equivalent 1 lbs 
multiplied by 37. For 
filters, the 
flow is not considered in contribut- 
ng an additional BOD load 


Percentage of recirculation equals 


per cu. yd 


1igh rate recirculated 


ecirculated flow divided by waste 
flow multiplied by 100. The low rate 
filter range is 0 to 50 and the high 
ate range is 25 to 300 


Comparison of Filter Types 


There is no essential difference in 
construction between the high rate 
and the standard or low rate filter. 


The same media, the same under- 
drains and the same ventilation fa- 
cilities are provided in either case. 
The distributors are essentially the 
used for 


same, except that those 


high rate filters must be designed 
for larger volume rates of applica- 
tion. The potential BOD removal 
appears to exist in every filter; the 
rate and method of application of 
the sewage to the filter determines 
how and to what extent this poten- 
The high rate filter, 
loaded much more 
the BOD loading may be 


three to six times as great as that 


tial is utilized 
because it is 


heavily 


on the standard rate filter—is cor- 
respondingly 
costs less to build 


smaller and_ usually 


There are differences in the qual- 


ity of the effluents from high rate 
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@ TRICKLING filters at the Irwin Creek treatment plant, Charlotte, N. C. These 
125-ft. units level off peak BOD loadings resulting from industrial waste discharge. 


The latter pro- 


duce a higher degree of nitrif 


and low rate filters 
ication, 
so that strengths of effluents from 
the two types of filters, stated in 
milligrams per liter of BOD 
This 
cially true of single-stage 

filters; 
may produce some degree of 
However, 
usually govern in determining the 


cannot 
be directly compared is espe- 


two-stage high rat 


cation local conc 
degree of treatment needed and the 
actual reduction in the organic load 
discharged to the stream is a most 
important facto 

If local conditions dictate the se- 
lection of a plant to produce an ef- 
fluent low in BOD, well nitrified 
and highly stable, full consideration 
should be given to a deep filter and 
a low rate of loading. If a less com- 
pletely stabilized effluent is permis- 
BOD 


content, a single-stage high rate fil- 


sible, with a slightly higher 


ter may be selected because it is 
If the 
waste is very strong and a good ef- 
fluent is necessary, a two-stage filte: 
may be preferable, since this com- 
bines many of the cost-saving fea- 


usually lower in initial cost 


tures of the single-stage high rate 
filter with an effluent that may ap- 
proach that of the low rate filter in 
BOD content 


Pre-Treatment 


Standard practice is to provide 
pre-treatment ahead of filters by 
means of settling tanks, either round 
or rectangular, equipped with me- 
chanical apparatus for removing the 
sludge and preceded by a comminu- 
tor and properly cleaned screens. 
Imhoff tanks may be used for small 
installations; however, the depths 


necessary for proper Imhoff tank 


design may result in a high initial 


cost; and operating care and atten- 
tlon are just as necessary for an 
Imhoff tank as for any other sedi- 
mentation process. 
Standard practice 
vides for a detention period of about 


usually pro- 


two hours in the primary settling 
tank for design flow plus recircula- 
tion, in the case of a high rate filter. 
However, there is considerable var- 
iation in requirements among the 
states and the applicable 
should be determined 
and followed. There seems to be 
little I primary 
tanks are to be followed by filters, 


several 
regulations 
justificatio when 
for the costly requirements of some 
states which restrict weir overflow 
rates on primary tanks ahead of 
filters to 10,000 to 15,000 gallons per 
foot of length per day. 

Surface tank 
depths and other factors are also 
subject to regulations and 
these may vary materially among 


overflow _ rates, 


state 


the states. 

In the treatment of cannery wastes 
and creamery products, some engi- 
neers use a fine screen and a small 
equalizing tank for pre-treatment 
instead of the usual primary tank. 
This is based on studies and obser- 
vations which indicate the “micro- 
bial forest” on the filter media can 
treat any material not large enough 
to interfere with the application of 
the sewage to the filter. 


Intermediate and 
Post-Treatment 


Intermediate clarifiers have been 
used in a relatively small number 
of plants. They are of most value 
where the industrial 
Detention 
periods are usually somewhat less 
than for primary clarifiers. Few 
states have regulations covering in- 
termediate clarifier capacity, but it 
is desirable to consult the sanitary 
engineering division of the 
having jurisdiction. 

The secondary clarifier is the key 
factor in the design of filters for best 


sewage or 


waste 1S very strong. 


state 


operation. It is not the function of 
the filter to remove suspended mat- 
ter, but to change this to a relatively 
stable form. This material, and the 
spent gelatinous film which sloughs 
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1 


off the filter media, continuously in 
the high rate filter and from time to 
time in the low rate filter, must be 
removed by the clarifier 

As with primary tanks, the deten- 
tion period, overflow rate, weir 
overflow rate and tank depth of the 
secondary clarifier are subject to 
state health department regulations. 
In general, detention periods of 2 to 
3 hours should be provided for de- 
sign flow plus recirculation, if the 
secondary clarifier is involved in the 
Where recir- 


culation is used, the necessary vol- 


recirculation process 


ume may be taken from a launde: 
installed in the secondary tank 


Effects of Temperature 
Trickling 


and produce 


filters 
better 
warm weather periods 


bette 
effluents in 


operate 


However! 
though they are affected in some 
respects by low temperatures, ex- 
treme cold is necessary to create 


any serious adverse effect. In the 


in the distribution system of spray 


nozzle installations so as to prevent 
freezing and consequent damage if 
the flow of sewage stops or becomes 
so small that the dosing siphons 
work only at long intervals. In 
some plants, a small pipe is tapped 
into the feed pipe at the distributo 
base and is left open all winter 

To determine the effect of tem- 
perature on the efficiency of BOD 
removal by low rate trickling filters, 
the records of nine military sewage 
treatment plants were studied by a 
Sub-Committee on Waste Disposal 
of the National Research Council. 
These were all standard rate plants. 
Results obtained in July, August 
and September of 1943 were com- 
pared with results in December, 
1943, and January and February, 
1944. With adjustment for differ- 
ences in loading during the two 
periods, there was a small but sig- 
nificant 


drop in during 


the colder months, during which the 


efficiency 
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@ THREE 160-ft. diameter filters provide secondary treatment at Alexandria, Va. 
Each filter handles 10,500 gpm. Operating results have generally been excellent. 


North Central 


standard practice to provide covers, 


States, it is fairly 


either of prestressed concrete or of 
wood, for filter units, for experience 
has shown that operating results are 
improved and troubles from icing 
are eliminated. 

Cold weather effects may be of 
two kinds: (1) the surface of the 
filter may become iced; and (2) the 
efficiency of the filter in respect to 
BOD removal may be impaired. 

In ice formation, to which snow- 
fall may contribute, wind appears 
to be an important factor as it drives 
spray to the downwind side where 
deposits may build up. However, 
difficulties are restricted to the really 
cold areas. No such troubles were 
reported in the operation of un- 
covered filters at more than 300 
Army posts during World War II, 
though some of these were located 
in low temperature areas. 

It is 
bleed valves in the distributor sup- 


good practice to provide 
port posts of rotary distributors and 
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temperature 


38.1°F 


months 


averaged 
lower than the summe1 
The subcommittee reports _ that: 
“With military sewage of the usual 
concentration, this difference’ in 
efficiency results in effluents with a 
BOD about 20 percent larger in win- 
ter than in summer.” 

On this basis, it was estimated 
that a filter should be about 43 per 
cent larger if it is to operate as well 
at an average temperature of around 
10°F as the normal filter will oper- 
ate during the warm summer: 
months. The Army designs of World 
War II specified that filters in the 
northern states should be 25 per- 
cent larger than those in southern 
areas 

Few data appear to be available 
regarding the effect of cold on high 
rate filters. It is the opinion of the 
Editor, 
several two-stage high rate filters in 
the Catskill Mountain area of New 
York State, that such filters are 20 
per cent more efficient in the three 


based on observations of 


warmest months of the year than 
they are during the four coldest 
months. They appear to be able to 
carry a heavier loading and to pro- 
duce a better effluent during the 
warm However, in the 
Dallas study which continued from 
June, 1954, to May, 1955, there was 
no discernible difference in month 


months 


to month results 

Olney Borden, consulting enginee) 
of Liberty, N. Y., who has had wide 
experience in high rate filter de- 
sign and operation, states that, in 
the Catskill resort areas, raw sew- 
age BOD is lower in the winte: 
While filters 
efficiency during cold periods that 


operate at a lowe} 
persist for two weeks or more, efflu- 
ents are about the same in quality 
as summer effluents because of the 
lower unit loading of the filter due 
to the weaker raw sewage. 

Under the best of conditions, some 
time is required to build up the 
biologically active film necessary on 
the filter media. The time required 
depends on the temperature and 
probably on a variety of local con- 
ditions. Usually 3 to 4 weeks are re- 
If the plant 
in the fall, when air and sewage 


quired is started late 


temperatures are low, an _ even 
longer period will be required be- 
adequate treatment results can 
expected. A change from high 
rate to low rate operation, or vice 
versa, 


weeks to develop the prope! bio- 


will probably require 4 to 6 
logical growth. Changes in rate ol 
loading are also likely to require 
considerable periods before results 


truly reflect the change 


Applicability 
Trickling filters are applicable to 
weak or strong sewages and to many 
types of industrial wastes. By utiliz- 
ing recirculation, whereby the in- 
sewage is reduced in 


exceedingly 


coming 
strength, even strong 
wastes can be treated satisfactorily 
and economically. Recirculation may 
be applied to either high rate or 
low rate filters. High rate and low 
rate filters may be combined in a 
single treatment plant, a procedure 
especially adaptable to the produc- 
tion of an excellent effluent. In such 
cases, the high rate filter is used 
as the primary filter to remove as 
much as possible of the organic 
load: and the effluent from the high 
rate filter is applied to the low rate 
filter. Final treatment, following the 
high rate filter, may also be pro- 
vided by an activated sludge plant. 
In either case, the high rate filter 
markedly reduces the organic load 
on the secondary unit and delivers 
to it a waste of uniform strength. 
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How CHLORINATION 
HELPS WATER CONDITIONING 
at ALASKA BASES 


EDWARD W. LINGEL, 
Captain, U. S. Air Force 


F CHLORINE is added to wate: 
in increasing increments until a 
appears, and then 


residual more 


chlorine is added, the residual wil 


] 
increase until a point is reached 
where the residual suddenly drops 
The residual will then increase 
again as more chlorine is added 
The point at 
starts to increase again has been 


“break 


which the residual 


called the point.” The 


ssidual chlorine measured before 


€ 
his break-point is combined resid- 


hlorine. The residual measured 
ri free available chlorine 
After the break point, the residual 
will increase in direct pro- 
portion to, and at the same rate as, 


the applied chlorine, (i.e., for every 
mg/L chlorine added the residual 
will increase one mg/L). Some wa- 
ters, however, do not exhibit a defi- 
nite break-point 

The accompanying curves will il- 
lustrate the utilization of this prin- 
ciple in two Air Force Stations in 
Alaska. Figure 1 is a chlorination 
curve for the water used at Ladd 
Air Force Base, Fairbanks, Alaska 
The water is obtained from wells 
and is characterized by a high iron 
content (about 3 mg/L). The Base 
water treatment plant was original- 
ly designed to remove iron and im- 
purities by prechlorination (to oxi- 
floc- 
culation, settling and filtration. No 


dize iron to the ferric state), 


provision was made for adding a 
flocculant. Water is filtered through 
three sand gravity filters. Operation 
of the plant, as designed, resulted in 
an excessive carry-over of fine iron 
floc to the filter beds. The floc par- 
ticles clogged the filte: 
relatively i 

very difficult to remove the imbed- 


beds in a 
short time and it was 
ded floc particles by backwashing 
Very fine floc particles and iron 
in the ferrous state passed through 
the filter beds into the distribution 
system causing red water and dis- 
coloration of plumbing fixtures. It 
appeared that the floc particles were 
not of optimum size to produce ef- 
ficient settling. Data for the curve 
in Figure 1 were obtained from tests 
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performed to determine the effec- 
tiveness of higher applications of 
for oxidizing the iron. It 
was believed that larger floc par- 
ticles with better settling character- 
istics could be produced. 

The Ladd Air Force Base test data 
were obtained from actual plant op- 


chlorine 


erating data. After the break-point 
was determined, the chlorinator was 
set to apply 6.8 mg/L (approximate 
break-point). The 


settling 


water in the 
basin was red in colo: 


which indicated that the chlorine 


was oxidizing the iron from its nat- 
ural ferrous form to the ferric form 
The iron content in the filtered ef- 
fluent was 0.8, 0.8 and 0.2 mg , 
filters 1, 2, and 3 respectively 
relatively high iron content in 
effluent from filters 1 and 2 was due 
to sulfuric acid which was being in- 
advertently added to the filters. The 
acid was dissolving the iron that 
sand 
After the sul- 
furic acid was cut off, the iron con- 
tent in the effluent from filters 1 and 


had accumulated on the filter 
previous to the test 


2 decreased to a reasonable level. 

From this test, it was concluded 
that although this type of chlorina- 
tion process was effective in oxidiz- 
ing iron, the flocculation and settling 


processes were not efficient to pre- 
vent iron carry-over. Further op- 
erating tests indicated that the plant 
would possibly require the addition 
of a rapid mixing unit or chamber, 
provision for adding a flocculant and 
enlargement of the settling basins 
to insure successful removal of iron. 

Figure 2 is a similar chlorination 
curve for the water at Middleton 
Island Air Force Station, Alaska 
Curve data were obtained from tests 
performed by Lt. Francis Riley 
Chief, Sanitary Engineering Divi- 
sion, Alaskan Air Command, and 
the author to determine the effec- 
tiveness of break-point chlorina- 
tion for removing tastes, odors and 
Water at Middleton Island is 


obtained from a million gallon im- 


color. 
pounding reservoir excavated in 
hard clay soil. Water consists pri- 
marily of surface runoff. The raw 
water was a tea color and smelled 
like a mixture of dead fish and a 
doctor’s medicine cabinet. The odo. 
in the water treatment plant was so 
intense that it was sickening. Al- 
though no chemical analysis was 
performed, there is every reason to 
contained 


believe that the water 


appreciable amounts of ammonia, 


since the reservoir is open and 
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@ CHLORINATION curve for water used at Ladd Air Force Base, Fairbanks, Alaska. 
Water is from wells; iron content is high; plant additions were needed for removal. 
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FIG. 2 








@ CHLORINATION curve for surface 


serves as a convenient bath for hun- 
dreds of sea gulls. 

Data for the chlorination curve, 
Figure 2, were obtained from lab- 
oratory tests using the orthotolodine 
colorimetric method for determining 
chlorine residuals. After the break- 
determined, 10 mg/L 
chlorine (hypochlorite solution) was 
applied to a sample of raw water 
to test the effectiveness in removing 
color. The sample was stirred and 
then allowed to stand for 


point was 


raral 
several 


water used at Middleton Air Force Base. 


hours. The water slowly cleared un- 
til very little color remained 

The water treatment process at 
Middleton Island consists of coagu- 
lation with alum; flocculation; set- 
tling equipment) ; 
pressure filtration through sand and 
activated carbon; and post chlorina- 
tion. In 
were added to improve coagulation 


(using Graver 


addition, lime and silica 


To test the effectiveness of chlorine 
to remove odors, about 10 mg/L 
chlorine was injected into the raw 


water at the point of its entrance in- 
to the treatment plant. The odor 
was immediately destroyed. During 
the test coagulation with 
alum was not used. 

It is interesting to note the dif- 
‘rence in chlorine demand between 


period, 


the two waters. “Chlorine demand 
is defined as the difference between 
chlorine added to 


water and the amount of chlorine 


the amount of 


(free available and combined avail- 
able) 


specified contact period.” The chlo- 


remaining at the end of a 


rine demand for the Ladd water 
was about 4 mg/L when 4 mg/L 
chlorine was added. The chlorine 
for the Middleton Island 
water was about 2 mg/L when 4 
Contact 
period was 30 minutes for the Ladd 
water and 1 hour for the Middleton 
Island 
rather 
observation of the Middleton water 
indicated that it have a 
higher chlorine demand (i.e., more 
than 2 mg/L). There was no doubt 
that the wate: 


demand 


mg/L chlorine was added 


These results were 
unexpected 


water 
since a _ visual 


would 


contained a large 
amount of organic material, which 
contributes to a high chlorine de- 
Further checking of the 
chlorine residuals after longer con- 
tact periods (2 hrs., 3 hrs., etc.) 
showed that the chlorine residual 
decreased. This indicated that the 
Middleton water did have an ap- 
preciable chlorine demand, although 
it was slow in developing 


mand 





FLUORESCENT STRIP LIGHTING FOR TUNNELS 
AT LONG BEACH AIRPORTS 


HEN Long Beach, Calif. ex- 

tended the runway of its air- 
port from 7,600 to 10,000 feet in order 
to accommodate commercial jet air- 
craft, two major traffic arteries had 
to go underground. The Lakewood 
Blvd. tunnel is six lanes wide and 
904 feet long; the Spring Street un- 
derpass is four lanes wide and 1,083 
feet long. In both, opposing lanes of 
traffic are separated by a curtain 
of reinforced concrete. 

Illumination for the two tunnels 
was designed by Sunbeam Lighting, 
Inc., of Los Angeles and Gary, In- 
diana. A specially designed alumi- 
num alloy and plastic fixture was 
used, housing three 72-inch fluores- 
cent tubes. Each tube is enclosed 
by a hinged one piece extruded 
acrylic diffuser. Longitudinal 30 
@ UNDERPASS at Lakewood Bivd. has 
dual fixtures along the center section. 


prisms on the inside surface of the 
diffuse: downward 
across the roadbed and along side- 
walls where the need for illumina- 
tion is considered greatest. With the 
diffuser in place the fixture is fully 


direct light 


waterproof and able to withstand 
150 pounds of direct water pressure. 
When closed, the diffuser and fix- 
ture are tightly sealed by a vinyl 
sasket 

In the two installations, 1,500 6-ft. 
fixtures were used—650 in the Lake- 
wood Blvd. tunnel and 850 in the 


Spring Street Fixtures 
are mounted end to end on both 
sides of the tunnels at the junc- 


underpass 


ture of wall and ceiling. 

To provide high intensity illumi- 
nation in the center, portion of each 
tunnel, a triangular shaped com- 
mon raceway was designed permit- 
ting the installation of two fixtures 
at 90° to each other. This common 
raceway appreciably reduced in- 
stallation costs and is expected to 
procedures. 


simplify maintenance 


The dual fixture features near the 
center of both tunnels also make 
light 
during the evening’ and early morn- 
ing hours with consequent power 


possible variable intensities 


savings and lower tube replacement. 





el 


standardize on 


the complete line of 
water service equipment... 


Mueller offers the complete line of 
water service equipment—a line 
backed by a century of manufac- 
turing experience and technical 
‘know-how’. Specify Mueller, and 
you insure longer, more dependable 
service and reduced maintenance 
costs. One source of supply can re- 
duce your costs and insure a system 
of components matched in quality 
and performance. 


Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario 
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ENGINEERED... 


water service products 


CURB BOXES 


Telescopic type— prevents damage to 


CORPORATION a stop or service piping upper se 
tion slides in lower section strong 
STOPS phosphor-bronze spring holds upper 
section in desired position iron to 
Quality ground-key construction bronze threads assure easy plug or 
precision fitted and lapped as- ae lid removal coated inside and out 
sures water-tight closure and ease poidino vine - with tar base enamel to increase re 
of operation at all times prac- ! sistance to corrosion with or with 
tically any end connection combina- , out stationary rod 
tion to meet every application 








- , : 
eT ee 
et 














SERVICE CURB STOPS 
CLAMPS Cast and machined from finest water 


works bronze inverted key indi 
For quick, safe connections to any vidually ground and lapped, seats 
type main under pressure heavily with the pressure, assuring water 
tight closure seating force in 
creases with increase in water pres 


galvanized malleable iron bodies 
flattened forged steel straps, cadmium 
plated, give maximum strength and save antenna ammmalcnd at in 
rigidity for long life single or dou lets and outlets for any type of serv 
ble strap type for 1” to 12” diameter ice pipe sizes 4” through 2 
mains full range of tap sizes 


MUELLER ¢€o. 
DECATUR, ILL. 





REGULATORS 


Give pipe capacity flow with “mini 
mum fall-off’ of reduced pressure 
accurately proportioned seat, dia 
phragm, and spring regulate flow 
without chattering or flow pulsation 
outlet pressure adjustment from 
s.1. to 125 p.s.i for water serv 


STRAINERS 


For water service galvan 


ized iron or bronze sediment RELIEF 
bowl type with clean-out plug 

gives long life Y -ty pe VALVES 
strainer with monel screen 


Monel or phosphor-bronze dia 


and clean-out plug—screen 
| 


irea four times pipe area phragms and stainless steel seats 
eration at all 
s for ther 
mal relief combined pressure 
ind thermal relief models avail 
ible pressure relief to 160 p.s.i 


thermal relief to 212° F 


1.P. pipe connections wide assure positive oO 


t 
I 
t 


range of sizes times fusible lug 






































METER SETTING 
EQUIPMENT 


F LUMBING Mueller engineered meter yokes pro 


vide tailor-made installations 

Deluxe quality ground key or com reduce installation time and protect 
pression stops with or without drains meters [rom piping stresses copper 

Mueller red brass construction yokes and relocaters with or without 
popular lawn and sediment faucets stops ron meter yokes angle or 
with standard hose threads and hand lock-wing meter stops, ground key 
wheels bronze gate valves sizes construction meter couplings and 
and connections to meet every resi meter box covers to complete the 
dential and industrial application installation 








other 


SOLID TEE HEAD service products 
CURB STOPS 


Solid Tee Head curb stops feature a 
one-piece key and tee. The combined 
key and tee provide a much stronger 
unit. The key and body, cast from wa- ia 
terworks bronze, are precision ma- o—/2>- 
chined and lapped to assure pressure 
tightness. The regular or Minneapolis 


patterns are available in sizes 42” to GOOSENECKS 


2” with or without checks and drains. 
Three types of connections are avail- 
able—wiped joint, lead flange, and 
solder joint. The wiped joint and lead 
flange ore available with 
2 to 8 brench connections. Cor- 








SERVICE | COMPRESSION 
FITTINGS a STOPS 


Mueller Co. manufactures a complete 
array of service fittings. Elbows, tees, 
corporation stop couplings, branch 
connections, unions, lead flange fit- 
tings and solder nipples and plugs 
form a complete selection. Sizes are 
available for every application. 


High quality red brass construction. Wheel 
handles and optional drains make them quite 
popular for use as meter stops and customer 
cut-offs just inside the house. lron or copper 
pipe connections, sizes %” to 1’’. 


MUELLER €o. 
DECATUR. ILL. 


tories at: Decatur, Chattanooga, Los Angeles 


ynada: Mueller. Limited, Sarnia, Ontar 











Are you risking lives... and your reputation on 


“SHORT LIFE” PAVEMENT MARKINGS ? 








| ; These pavement markings, now barely visible, were laid with 


j ordinary traffic paint. They just couldn’t stand the gaff... and 
quickly wore away. These worn out markings create danger for 
} drivers and pedestrians ... and do nothing to enhance the repu- 


feleleyeMe) @ar(Mee-tiilemsel-4bel om 


| bs Come CoM elt imueyer(-Meltimte) Mtge stattleleseMeseeltetbel-@e tt <-Mhee (ies) gen 
verbial rose? Turn to Catatherm Reflective Plastic Striping. 
Catatherm is composed’ of specially formulated plastic resins, 
pigment and over 55% reflective. traffic beads . . . is hot extruded _ 
directly and securely onto any pavement ... is available in white 
and yellow. 





. If you’re interested in doing a striping job that defies criti- 
CORPORATION cism . ... gains brightness with wear ... one that will outlast good 
quality paint stripes from 9 to 26 times . . . write for complete 
bebdeseset-tale) sm delet hia 





TOLEDO 10, OHIO / JACKSON, MISSISSIPPI 


Manufacturers of: CATAPHOTE REFLECTIVE BEADS * CATAFLEX REFLECTIVE COATING * CATALINE REFLECTIVE STRIPING 
CATATHERM REFLECTIVE PLASTIC STRIPING © TRAFFIC SIGNS * STREET NAME SIGNS 





multiply tractor use 


0 any joo 
...1 any Season 


» vw 


M-B 
equipment 
for cleaner, 
safer 


living 


Whether it’s June or January, M-B sweepers help you get 
more value from your tractors. No matter what the season, 
there’s always a job best handled by a tractor sweeper. 
Here are only a few examples from dozens of typical appli- 
cations: sweeping sidewalks, streets and playgrounds of 
dirt and debris; clearing snow up to 6” in depth from thor- 
oughfares, parking lots, etc. . . . also a handy clean-up unit 
for following snow plows; sweeping grass in parks and on 
boulevards; keeping runways, parking lots and driveways 
clear at airports; sweeping street and highway surfaces clean 
before and after black-topping . . . there’s no limit to the 


e 


variety of jobs. *® With new, M-B two-way hydraulic 


sweepers, you finish sweeping jobs even faster and more 


efficiently than before. Your operator has complete control 
of the two-way, 30° sweeper angle, brush lift and brush 
rotation while working. “Dead runs”’ are reduced and the 
operator has unmatched maneuverability in the tight spots 
* M-B hydraulic sweepers are easily mounted on most 
popular make tractors and tractor-loaders the sweeper 
head can be separately mounted or removed in minutes 
Brooms are available in 32” diameter, 60” and 72” lengths 

may be turned end-for-end to maintain even wear. M-B 
mechanical drive tractor mounted sweepers and heavy duty, 
pull type sweepers have the same high standards of con- 
struction and performance * Your tractor dealer has 
complete information on the M-B sweeper best suited to 
your requirements. Call him now for the full story 


M-B Corporation, N¢« 


MANUFACTURERS OF QUALITY MUNICIPAL 


AND CONSTRUCTION EQUIPMENT ccmee [OC ) 7 
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AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





Michigan Public Works January 1, 1958. The 
Conference Features Action- resented to Mr. Ric ” 
Flotron Chief Highway 
Pack ~ . ; 
ed rogram ~ Dayton, Ohio, who a ated to a special tou 
Mich Approx mately Association’ dé i | [. tae £ . Capitol B 
membe1 anda guest Directors 


ittended the 1958 Michigar 
Works Confers 


of the lilding; a 
1, and a demonstration ol 
t , Lic ‘ity Engineer Robert M. B flower arrangements which was 
é presided at the planned by a Ladies Committee 
session vhich nc] led i 1eaded by Mrs Collins 
liscussio! on | IY ( Lansing 
its In New Subd ons” 
alph E. Spear, Jr., Staff E1 Tennessee Chapter Holds 
Michigan Municipa! Leagu Meeting With State Municipal 
ae ‘Adnibildedlies League 
R. A. Trebilcock ty En- Nashvill enn.—Th«s 
Coldwate1 ana . 1 . naj} ! ol tn APWA h 
Consulting Engineer, Dear- spring meeting in Nashvill 
At tne al rool » ) I \ 


Oy nection with the 19th 
Goodspeed, 1} ) I 


‘nce at ti 


vi O mast Lansing 
The ! 


inornton 


An: 
lcll pie ied OVe Li agZu *hanti . ‘Pp Cs le : t 
Le highlight f the linn P ery interesti liscus V- Stallings, Di yy of Public Works 
yor Ralph Crego of Lansing: th Wot i 


presided ne open- 


Tennessee S} 


woke o 
Management”: Marble 
ector ol 7 affic and 
i hattanooga, discussed 
final t pl I tne t I ol Street Traffic Cont: 
ortion of the progra as “Public ward J. Shea, Alumni 
Works Maintenance.” Lo Vanderbilt Un 
Moehr, City Enginee teresting talk on “Publi 
aotte, was moderato ot UU Charles K Marsh 
which include talks igh / President of the Chapte 
Benner, Director of ib] lorks Karl Stallings. Bruce By: 
of Saginaw: Collins Thornton, i nissioner of Public Wo 
ector ol Public Service I san n son, Was elected Vice P esia 
ind Louis Brinkn Supt. of St t 


K an Murphy Sn Publ 


iversity, 





OFFICERS: Sol Ellenson 
REGIONAL DIRECTORS 
Salt Lake City, Utah; 
Crane 


Newport News, Va., President; Wm. D. Hurst, Winnipeg, Manitoba, Canada, Vice President 
term ending 1958) Jean L. Vincenz, San Diego, Calif.; Leo Flotron, Dayton, Ohio; Roy W. McLeese 
ending 1959) Albert G. Wyler, New Orleans, La.; Edward J. Booth, Bismarck, N. D.; Frederick 
term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson 
Hester, Fort Worth, Texas. Immediate Past President, Robert Anderson, Winnetka, Ill 


term 
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yards more 
garbage capacity 
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_.. than with other refuse 
packers of comparable cost! 


Put your garbage collection operation on a simplified, money-saving basis 
with Hobbs Hydepak, the refuse packer which gives you three yards more 


capacity—yet less body we ight—than similar bodies of comparable cost! 





LOOK AT THIS bbs Hvdens 
COMPARISON: fel 1615 Body Body P 


Lb 12.9 





Body Volume, cu. yds 





Empty Weight, lbs 


including weight of trucks 


12,180 13,740 12,280 

















ured above 1S body space into which retuse Can be com 
ind does not include the three-yard loading compart 
e drawing collection body 
much of the total volume is really 


and how much is in the loading hopper, where only 


When you buy a retuse 


capacity make sure how 
volume 
mpressilon 1s possible 


lifference! 


Available in 13 


capacities 


16, 20 and 24 


cu. yd not including 


3 yard loading compartment). 


HYDEPAK is a division of HOBBS TRAILERS 
leading manufacturer of truck-trailers and bodies 


Div.. Hobbs Trailers, 609 No. Main, Fort Worth 
HOBBS 


EYDEPAK 


F fu 


Consultant for the Municipal Tech- 
nical Advisory Service of the Uni- 
versity of Tenne sse¢ at Knoxville 


was re-elected Sex retary-Treasure} 


Arizona Members Hold 
Border-Line Meeting 


Nogales, Al Public works of 
the State of Ari 


convened at the borde} 


~ Nogales for the ar | 


innuai 


- line 

meet- 

ing of the Arizona Chapte1 of the 

APWA. The meeting was held con- 
= ! 


ently with the 1958 Convention 


‘ities and 


luncheor } ing which was 
in Old Mexico. The te hnique 
stabilization was discussed 
Fred Glendening 

the Portland 


at the Thur 


disposal. Sam 
of Phoenix 

n which in 

“stes, Mana 

, ee 

Phoer 

Pima Count) 

] z ICSOI 

Maintenan IS1O! Phoenix: and 

Tom Pric f the Sar ation Division 


Publi 


Y session con- 


of Tuc yn’ partme! ot 
Works 
sisted of a panel sion of prob- 
lems relating to phases of public 
I noderated by 


stant City En 


Annual Meeting of Alabama 
Chapter Held in Birmingham 


Birmingham, Ala Public 

flicials of Alabama gathered at the 
Tutwiler Hotel in 
May 8 and 9 for the 
Alabama Chapte1 ol the 
American Public Works Association 
The dinner meeting featured a talk 
by D J. L. Brakefield, Director of 
Public Relations of the Liberty 
National Life In 


Chapte1 


WOIl ks 


if2nam on 
annual mee ting 


ol the 


irance Company 
President Neal McRae 
ntendent of Streets of Birm- 
presided at tne two-day 
which included a talk by 
N. Jame Coo! 
Defense for Jeffer 
another by J = 


Commissioner of Public 


dinator of 
son County, 
Waggoner, 
Improve- 
ments for the City of Birmingham 
The widely ublicized film, “The 
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To rid streets of ice and snow... 


Straight Morton Rock Salt does the job 


abrasives and mixes can’t do 





Name 
Title 
Company 
Address 


City Zone State 


S| | ROCK SALT 


* a 





MORTON SALT 
COMPANY 
INDUSTRIAL DIVISIion 


ve 
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a a 7 Road Ahead,” concerning the step 
ped-up Federal-Aid Highway Pro- 
gram, was presented by the Thomp- 


son Tractor Company of Birming- 


ham. N. L. McCrory, Supt. of Pub- 


. lic Works of Opelika, showed a very 
n S a a ion COS Can e interesting film about the fine pub- 
lic relations program that has been 

developed in that city 


o W. W. Hill, Supt. of Public Works 
1 2 of Auburn, was elected President 
— of the Chapter at its annual busi- 


ness meeting. Commissioner J. T 
Waggoner was named Vice Presi- 
dent and Rex McGinnis, Supt. of 


Paved Streets for the City of Birm 


ingham, was elected Secretary- 
SPARKLER Treasurer. Retiring President Neal 


McRae continues to serve as a mem- 


VOL OL ber of the Executive Committe: 


ier With Mayor Felix E. Erwir 


ee f Tarrant: Robert V Hawkins, City 
filtration. F | LTE se) thomas oe Aaa cere V H 
Albright, Haleyvill and Oliv 
Wright Supt ol Maint 


i} ‘nance oO 


Viontgomery 
Engineers in charge of new Municipal Less than 0.2% of the harvested filtered The ladies in attendance enjoyed 
Water Works filtration systems are water is required to sluice and clean 1 tour of some of Bin 
more and more favoring the the Model RJ filter. The largest filter Y 
SPARKLER DIATOMITE FILTER units can be cleaned and a new fresh 
MODEL RJ because:— diatomite pre-coat applied and the filter 
back in operation in 20 minutes or less. 


ningham’ 
any attractions on Thursday 
norning and then joined their hus 
bands for hapter’s annual 
1. The original cost of a diatomite Operators can be easily trained to equipment show and barbecue 
handle this filter, highly skilled special- 
ized personnel is not required to insure 


plant tor public supply is to 
the cost of a sand plant of equal Wicesistenas State Chant 
capacity A i see ase : asnington ate aprer 
efficient performance. 

Diatomite filtration reduces bacteria Sparkler Model RJ filters can supply Meets at Spokane 

and removes organic matter to an practically any required volume of city Spokane fash.—A__ diversified 
exceptionally high degree with at- water. Single units with a capacity of gram fez ring I applicatior 
tendant low chlorination require- 2,000,000 gal. per day are available. e ; ere 
ment. This results in reducing con- Multiple units including a standby filter — —— ee 
sumer complaint due to chlorinous is usually employed to insure uninter- } i rks as well as 
tastes rupted service for large volume re- operational 
quirements. problems was p esented to the sixtyv- 
Turbidity less than 5 P.P.M. can 

easily be maintained at all times 
even though the raw supply fluc- 
tuates greatly. Channeling, mud ball- 
ing and other common sand filter 
shortcomings are never a problem. 


Modern electronic control instru- 
ments are readily adaptable to these , , 
a two-day meeting f the Wash- 
filters, making uniform high quality ‘ : ; 
; baton mter at . 
water supply sure and automatic. ngton State Chapt Spokane 


one members and guests attending 


The startlingly low original cost, simple Washington 
operation, and positive, consistent high qual- The 
ity filtration makes the Sparkler Municipal 
Water Works filtration system worthy of 
the most thorough consideration by water ~ bac: : 
Sparkler Filters can be used with works engineers. - Dempeln, City eae‘ Olym- 
pretreated water when such treat- ”" pla Photogrammetric Engineerir 


progran presentations 
Operating cost compares favorably 


with conventional sand 


cluded: “Electronic Computers ir 


Municipal Engineering,’ by Jear 


IT) 


ment is necessary or desirable. 2 Services for City and County Gov 
~ ee 99 . . = ' 
ty ernments,” by Carl M. Berry, Con- 
Sparkler filtration engineers ulting Engineer, Seattle; “A Year 


have introduced, in the RJ of Natural Gas In the Northwest 
filter, new principles of dia- |! by Wilson Gaw, Vice-President fon 
tomite filtering that are much stil Public Relations, National Gas Co., 
superior to old methods and ; Seattle “Considerations for Scien- 
comprise the most advanced : Fie Educ ation in Washington Pub- 
developments in recent years. wae * ‘ , lic Schools,” by John L. Fea, Direc- 
; tor of Instructional Materials, Offic: 
of the Washington State Superin- 

tendent of Public Instruction, Olym- 
pla “Contractors Viewpoint on 

Public Works Construction,” by 
Ralph W. Finke, Construction En- 
SPARKLER : sineer, MacRae Bros., Seattle: and 


FILTERS SPARKLER MFG. CO., MUNDELEIN, ILL. Co-Operation in Freeway Con- 


; ; struction,” by R. H. Kenyon, Chief 
Sparkler International Ltd. with plants in Canada, 3 d , ots 
Holland, Italy and Australia — Service representa- Enginee: Plans and Contracts. 
tives in principal cities throughout the world. Washington State Highway Depart- 


FILTRATION ENGINEERING AND MANUFACTURING EXCLUSIVELY FOR OVER 35 YEARS. ment. In a panel discussion on mu- 
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Hydro E-Z Packs cost less to buy, 
operate, maintain... 


Compact Shape uses space to best advantage, permits mount- LOOK AT THESE FEATURES: 


g on smaller trucks, cuts initial cost to a minimum Greater Capacity 


Faster Collection and fewer trips to the dump cut man-hours, Large Openings on both 
reduce truck operating costs because load is packed en route sides and top 

Simplified Design and accessibility mean lower maintenance Powerful Compaction 
costs No-Drip Body 

Less Maintenance means less strain on parts because hydrau- Simplified Hydraulic 


lics do not have to operate continuously resulting in less servic- System 
ing of truck engine and transmission. 





Fully Enclosed Load 


HYDRO E-Z PACK—THE MODERN DISPOSAL METHOD—Write Today for Full Detai/s 




















| 


Hydro E-Z Pack easily handles bulky ob- , Darkened area shows space increase over Release tailgate, engage the packer— 
jects like this washing machine — compac- conventional models. Compact design per load dumps quickly, completely, safely. 
tion method applies up to 76,800 Ibs. at mits mounting on shorter body. 





1350 psi of crushing force. 





HYDRO E-Z PACK 


HYDRO E-Z PACK DIVISION~- HERCULES GALION PRODUCTS, INC., GALION, OHIO EZ-458 
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contract the eport of a survey of the committee 

presented on Public Works Recruitment indi- 
Philip G. Hol- cated strong approval for APWA 
Spokane: “De- o initiate a program devoted to en- 


> Y 
Ope itions DY 


1! graduates to ente) the 
Secy., Spokane public works field. The committee 
General Con- on Storm Drain 


and Re 


eported 
inequiti f financing and the 


equitable 


ALGAE-FREE WATER 


Not only is Triangle Brand Cop- 
per Sulfate successful in controlling algae but it also is effective 
in killing some aquatic weeds. Since the weeds are submerged and 
disintegrated, there is no chance of them floating down stream to 
start new infestations, or to clog the waterway 


In sewage systems, Triangle Brand Copper Sulfate prevents roots 


and fungus from clogging pipes. However, there is no danger of 
affecting the surface trees owing to the low concentration of 
poner serrate necessary to be valuable 
The new b ets “The Use of Cop 
Sulfate in The f Microscopic 
rganism and “C fate for Root 
and Fungus Control in Sanitary Sewers and 
p you up to date. Send 
Phelps Dodge Refining Corp., 


Storm Drains” w kee 


Sag eres 
a copy t 
300 Park Ave 


tary-Treasurer; and Carl 
City Engineer 
White, City Supervisor, 
Directors 


Arness, 
Pullman and L. R 
Burlington 


Flood Control Featured at 
New England Meeting 


Mass.—G O Evans 
field Office 

‘rs, discusst 

it Hodges Vil 

» at the Jun: 

f the New 


Chapt Mi Evans’ tall 


’ 1: 
ippiems a DY 


| motion pl 


taken a ing the constructio! 
ge Dam and 
projects 
O'Leary, Bostor 
lected President fo 
58-1959 Robert B 
vidence ] Wi 
-Presid Bradford 
nce R. L., Secretar) 
olds Northup, Bi 
or one year; an 


Hartford, Con: 


years 


Utah Group Inspects 
Water Filtration Plant 
Bountiful, Utah—Carl E 
President of the Utah Chapter, re- 
ports that a meeting on June 20 
featured a tour of Plant Number 4 
of the Weber Water Conservancy 
District. The plant is rated at 10 


per Ft. but has been designed so 


Painter, 


that it can be expanded to a capacity 
of 40 Sec. Ft 
fication plant built in the area usins 


Anthrafilt as a filte 


This is the first puri- 


media 


Kentucky Meeting Features 
Session on Roads and Streets 


Louisville Ky Robert Weikel 
Jr.. Supe: ntendent ol Sanitation 
Owensboro pre sided at the openin 
session of the June 27 meeting of 


the Kentucl chapter held at the 
Exposition Center of the Ker 


PUBLIC WORKS 





INP CON = OVERLAID Pp 


PO a0 
. eon OE 


Simpson Overlaid Plywoods bring to signs the same protection that is afforded the tortoise by his 
shell. The finest sign material ever developed, Overlaid Plywood is as workable as ordinary plywood 

. gives better results than metal. Signs made with this material will not crack, chip nor shatter. 
They cannot be wrapped around their posts by vandals and bullet holes almost seem to seal them- 
selves. Your signs will live years longer on Simpson Overlaid Plywood 


HIGH DENSITY: Is available in black for direct application of reflective material (needs no 
painting) or smooth, natural finish, ready for painting. 

MEDIUM DENSITY: Is especially fine for painting, having been developed for this purpose. No 
finer surface for painted bulletins, billboards and cut out “‘spectaculars.” 


| State after state is standardizing on Overlaid Plywood signs. 


For information and samples, write to 


l Plyw & Door Prod 





tor Tallamy 


the appointment of a Board of Urban 
Consultants of 
and purpose in 


the county and 


iT 


annual 


1S now 


considering led by John 


similar organization tion of Louisville’s 


the urban area as ruse incine! 


state boards which 


Sanitation. These included observa- 


the new sludge 


Director of drying plant located adjacent to the 


incinerator plant to perm 


sewage disposal plant 





existence to advise 


e thelr respective 


stressing diffe: 


applicable 


eood s ib- 


Russell Marshall, 


Frankfort 


was elec 


the year 1958-1959 


select and sell from a complete line of . . . 


Vv” PLOWS 
WINGS 


TAPER PLOWS 


STRAIGHT 
PLOWS 


COMBINATION 
PLOWS 


from 8’ to 92’ swath - nose heights 30” to 48” 


10’ to 12 


- partial or complete hydraulic control 


9’ to 12’ length of cutting edge full range of 


heights reversible and adjustable or one-way 


reversible -9’ to 12 length heights from 29” 
to 42 


hydraulic control in cab converts right hand 
taper to “V” and to left taper while in motion 


plus custom designs and sizes 


for additional information write 
| THE GLEDHILL ROAD MACHINERY CO. 
Galion, Ohio 


} 
LidsSs 


PLASTIC STRIPING FOR CROSSWALKS 


a a aaa |. 0S ANGELES 


+ ry! 1 
with plastic 


eral manaver, De Dp 
fic, and Peck Shel 
tne Cataphote Co 


pounds ol 


10.000 


last st ir e bDe€ 
20 


7 OOD 








FOUR BIG REASONS for Specifying 


IMCO : 


Floor System for All Types of 
Trickling Filters: 


T-it simplifies construction— The units are self 
spacing; they are easily set; they have high 
strength, thus permitting mechanical placing of 
filter stone . 


2-it assures effective aeration—The gril! blocks 
afford maximum apertures, with 40% of the filter 
area open to ventilation 


3-1 provides excellent drainage— The channel 
blocks are smooth and unobstructed and flush 
jointed... 


Gait gives flexibility of design— Filter blocks 
are supplied in shapes and fractional sizes to fit 
all forms of filters without the necessity of cutting 


blocks 


Our Engineering Department will gladly cooperate with 
Engineers in solving the design problems of all standard 
and high-rate trickling filters. 


INDUSTRIAL MATERIALS 


Somerset St. and Trenton Ave. 
Philadelphia 34, Pennsylvania 


Co. 
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utiliza- 
new 1000 ton tion of waste heat and the new 





designed for flexibility...Electroforged’* for strength 
Blaw-Knox Grating fits modern plant needs 


More floor Space ... Platforms, mezzanines and loading docks made of flexible Blaw-Knox Electroforged 


Steel Grating increase storage space, enlarge feeder areas. Easily installed, and easily adapted to changing layouts. 





Safer walking ...onnon-slip floors, walkways Fits anywhere ... around pipes, beams and ma- 
and stairs, Blaw-Knox Electroforged Steel Grating pro- chinery to provide a neat, easy-to-maintain surface. There’s 
vides rigid one-piece construction and features the nothing to wear, patch or catch dirt. And Blaw-Knox Grat- 
twisted cross bar to make every step a safe step. ing admits more light and air for ideal working conditions. 


Write for Bulletin 2527 and see how Blaw-Knox Grating can be 
custom fabricated to meet your plant improvement specifications. 


BLAW-KNOX COMPANY 


Equipment Division 
Department W, Pittsburgh 38, Pennsylvania 
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THE HIGHWAY AND AIRPORT DIGEST 


Prepared by 


FRANK FORCE 


Associate Editor 





Special Delineators 
Help Reduce Accidents 

Especially designed reflective de- 
lineators placed at hazardous loca- 


tions on Virginia 


highways have 


reduced accidents, fatalities, in- 


The 


hazardous 


juries and property damage. 


delineators 


now used at 
] 
locations tn 


48 ins. high 


are made in 


the state are 


The 


oughout 
and 6 
the 


wide 


by applying a 


piece ol 
] 


tive sheeting on aluminum and 
painting opaque 4-in diagonal 
Stripes on the race 


The delineato1 


is then mounted on a steel | post 


and erected so that the bottom 


age 
of the delineator is approximately 1 
ft. above the crown of the pave- 
ment. The delineators, whick cost 
about $15 each, are usually placed 


approximately 40 ft. apart on curves, 
starting well back on the curve ap- 
proach, and about 100 ft. apart on 
raightaways, again well back from 
the hazard and leading 
They are usually 


about 4 ft 


pavement. 


up to it 
erected on the 
shoulder: 
of the 


eliminated o 


from the edge 
The 


reduced in 


accidents 
severity 
were simply the result of 2 factors 
Lack of 
the day; and 
night. Solving these problems was 
the inexpensive key to much safer 


adequate during 


reduced visibility at 


warning 


motoring on Virginia highways 

“Special Delineators Help Reduce 
Accidents.” By J. P. Mills, Jr., Traf 
fic and Planning Engineer, Virgin 
Dept ol Road 
1958 


Highways. Better 


June, 







Subsurface Drainage 
For Streets and Airports 


This is part l of 


subsurface water and the 







a two-part series 


nen conducting 
if facilities are 
chanics of the 


pressed in an aj 


the drainage survey 
available. The 


are 


me- 
sub-drain ex- 


proximate relation- 


ship between the required capacity 
S, the depth of the drain h, the 
permeability of the soil k and c a 


The 


e& xkx ) 
aa 


Or soli 


oefficient 


lary; and hyg 


= 
apparatus is available for 


ng tne water < 
ples When a soi 
a plastic to a li 


ontent or tne 


by dividing the w 


times 100 by t 
dried soil. This 
the liquid limit 
“Subsurface I 
3aittinger, P 
Scotch 
City, 


June, 1958 


Computer App 
Small Consulti 
Brende: 


sulting 


and 

Enginee 
Roy al-Precision 
compute! 


sequentially, wi 


water: Gi 


Plains, N. J 


» formula is §S 


There are 3 kinds 


avitational; capil- 
oscopic. Laboratory 
determin- 
ontent of soil sam- 
l sampl passes from 


juid state the wate1 


sample is calculated 


ight ot watel 
he weight of 
then is k 
of the soi 

Yrainage.” By J. R 
E, Civil Engineer, 
The 


A merican 


lications For 
ng Firm 
Brender. Con- 


installed a 


Inc., 
rs, have 


LGP-30 


electronic 


that operates serially, o1 


th a program of in- 





clude traverse closures, 


computa- 
de- 


assessment 


tion of plats for subdivisions, 


termination of special 


rates for public 


improvements, 


evaluation of water and gas distri- 
bution systems with the Hardy Cross 
analysis method and the computa- 
tion of earthwork quantities. A 


to fifteen sided trave 


ten 
rse can be proc- 
I 


essed on the LGP-30 in about fifteen 


minutes. In special assessment rates, 
original 


be performed, ndiv 
track of, information can be 


obtained than previously 


estimate computations can 
idual blocks kept 


more 


recorded, 


and be ready for the inevitable 
changes due to financial limitations 
and public hearings in less than 5 
percent of the time previously re- 


1. The 


quires ( 
Hardy Cross analysis of a 


handle 


21- 


hour of 


q omputer can 
the 

loop, 54-pipe system in 1 
machine time. The program 
approximately 


can 
1200 
ombination of 


handle up to 


pipes, In almost 


n\ 
any ‘ 


loops. In earthwork computations 


there is a program to handle areas 


up to 4,000 feet wide, with unlimited 


length by processing the data in 


sections, with automatic c 


totals 


arry ove! 


f accumulated 

“Computer Application For A 
Small Consulting Firm.” By E. G 
Brender, J. O. Frank & T. A. Wey- 
and, Brender & Brender, Inc., Con- 





structions stored in its magnetic sulting Engineers, Wayne, Mich. 
drum memory. Problems solved in- Pusiic Works, July, 1958 
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@ ROAD-EDGE delineators, 





used 


in Virginia, 





warn drivers and help guide traffic 
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How optically flat reflective sheeting 


keeps entire sign visible in 


With the ever-growing volume of 
traffic on city streets, it is increas- 
ingly important that signs function 
at their highest level at all times. 
This is especially true at night and 
in bad weather when the need for 
visibility is greatest. 

Nighttime visibility of traffic 
signs through reflectivity has been 
an accepted fact for quite some 
time. But weather remains an en- 
emy of most traffic signs . . . even 
reflective ones. That conditions of 
rain, snow, fog and the like curtail 
visibility is no secret. The ‘“‘fair 
weather” sign, even under such con- 
ditions as a heavy 
much as 95° 


dew, loses as 
of its reflective quality. 
Optically flat “‘Scotchlite’’ Re- 
flective Sheeting, however, stands 
out in any weather. This is the sign 
material whose reflective elements 
are completely protected by a dura- 
ble coating that not only guards 
the sign surface, but minimizes the 
distortion effects of weather. 


No blackout in water 


Fig. 1. The pan on the left holds two reflective 
samples. "‘A'’ is optically flat "Scotchlite” 
Sheeting; "'B’’ is an exposed lens material. 
When dry, both reflect. In the pan on the right, 
one inch of water covers both samples. While 
"Scofchlite” Sheeting loses little of its designed 
reflectivity, sample "'B,"’ with its optical charac- 
teristics changed, "blacks out."’ 


*‘Scotchlite’”’ Reflective Sheeting, as 
you may know, is a reflex-reflector. 
It directs collected light from an ap- 
proaching auto headlight right back 
to its source. An entire sign of this 
material reflects the full message of 
that sign—the true shape, color and 
legend. Because of the optically flat 
surface of the sign, its designed re- 
flective characteristics are retained 


MINNESOTA MINING AND 
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with a minimum loss of efficiency 
and performance in a heavy rain- 
fall. Motorists can still see the en- 
tire sign clearly. 

Where reflective elements are 
exposed, however, water fills in and 
alters the optical focus, causing a 
severe loss in reflection. The photo 
in Fig. 1 demonstrates this point. 

Shown are two pieces of reflective 
material. That labelled ‘‘A”’ is op- 
tically flat ‘‘Scotchlite’’ Sheeting. 
‘“‘B”’ is exposed lens sign material. 
In the first picture, both are dry, 
both reflective. In the second, both 
have been placed under water. You 
can see how the sample of ‘“‘Scotch- 
lite’? Sheeting continues to reflect 
to a high degree while the other, 
sample “B,”’ has blacked out. Here 








any weather 








Most effective sign material 
Performance in any weather, of 
course, is just one measurement of 
an effective traffic sign. There are 
others that you may be interested 
ineven more. For instance, angular 
performance for full-range bright- 
ness, ease of fabrication and mainte- 
nance, durability under city traffic 
conditions,economy.The most effec- 
tive sign material for you is the 
material that offers the best per- 
formance and durability character- 
istics at the lowest over-all dollar 
cost. Only precision-made ‘“‘Scotch- 
lite’’ Reflective Sheeting meets 
these requirements so well. 

Your 3M Representative will be 
happy to demonstrate any or all of 
these points to you. See him soon. 


On city streets, motorists see the full shape, color and legend of a sign of ‘'Scotchlite’’ Sheeting. 
Optically flat surface, with reflective elements protected from weather, remains distortion-free 


even during heavy rain. Sign won't ‘black out. 


is positive proof that ‘‘Scotchlite”’ 
Sheeting succeeds in communicat- 
ing when exposed lens systems fail. 


* * * 


All-weather performance 


Because of its high brightness and 
optically flat construction, a sign of 
“Scotchlite’’ Reflective Sheeting 
gives the best possible performance 
in rain, snow, dew, etc. It is the 
best answer man has yet devised 
against the enemy — weather. 


Long and short range brightness stays high. 


Or for more information on effec- 
tive, durable all-weather signs of 
*Scotchlite’’ Sheeting, write: 3M 
Company, Dept. QV-88, St. Paui 
6, Minnesota. 

WIDE ANGLE FLAT-TOP® 


REG. U. S. PAT. OFF, 


SCOTCHLITE 


BRAND 


REFLECTIVE SHEETING 


rm “Scotchlite” is a registered trademark of 
sota Mining & Mfg. Co., St. Paul 6, Minn. 
eral Export: 99 Park Ave., New York 16, N. ¥. 
in Canada: P. O. Box 757, London, Ontaria. 
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Methods For Determining 
Capacity of Rural Roads in 
Mountainous Terrain 

y trafic ca- 


rmation needed for the 


elopment of 


rough or moun- 


eq tired the 


number 


studies 


Capacit 


The New TENNANT 
VACUUMIZED 
SWEEPER 





speeds and headways under different 
trafic volume and roadway condi- 
This 


ffort of several agencies to develop 


article is a combined 


tions 
practical procedures for the appli- 
cation of the results of such studies 
to a determination of highway needs 
mountainous rain. The pro- 
aa- 

dures fo 

in traffic- 

igh bette: 

n gradient, 

mbing lanes 


steep grades 


i¢ 
ds F Determining 


ads in Moun- 


| 


Ow...aa new way fo sweep 


up ALL the dirt 


You’ve never seen such clean sweep- 
ing as you'll get with the TENNANT 
Model 100 Vacuumized Sweeper. It 
gets the dirt most sweepers miss! 


Powerful pickup. Cleaning a 7'4” 
path at speeds to 9 mph, this revo- 
lutionary new TENNANT Sweeper 
instantly picks up practically all the 
dirt. Virtually nothing escapes its 
powerful broom-and-vacuum system. 





*Particles as fine as 5 microns (far 
smaller than the human eye can see) are 
caught by the huge 540 sq. ft. filter. 
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| NO DUST! ] 
| NO WATER! | 


No dust, no water. Since its vacuum 
eliminates dust where the TENNANT 
Sweeper is at work, all need for 
water spray is eliminated. 


Wide range of uses. Exclusive me- 
chanical features assure wide-range 
usefulness in downtown areas, alleys, 
parking lots and many other areas 
where conventional sweepers are 
impractical. 

For complete specifications and per- 
formance data, write G. H. Tennant 
Company, 755J North Lilac Drive, 
Minneapolis 22, Minnesota. 


tainous Terrain.” By O. K. Nor- 
Chief, Traffic Operations 
3ureau of Public Roads 
Automotive 
Foundation, and Harry C 
West Virginia State 
Public Roads 


mann, 

Branch, 
James O 
Safety 
Schwender, 
Road 


June, 1958 


Granum, 


Commission 


Economical Production 
of Concrete 

Essential characteristics of finished 
stated as follows 
1) Adequate strength 


3) watertightness or impermeability 


‘oncrete may be 


2) durability 


4) suitable surface quality—smooth- 


, , 
ness, texture and riding quality; and 


5) capability of economical produc- 


tion. In _ ord to ‘ptable 


Nave acct 
quality control of the concrete the 


following basic t 


isfied: 1) Prope 


requirements mus 

proportion 
ot mix- 
egation 

and roper compaction, 

and curing. The princ ipal operations 


ffecting quality control of the con- 


a 
crete are: 1) 


2) batching 3) 


Handling aggregates 
mixing; 4) t 

porting and placing; 5) compacting 
Quality 
in production 


and 6) finishing and curing 
control and economy 
are not inconsistent In concrete con- 
struction. By proper planning, train- 
ng ol personnel and supervision 


the work good quality conc! 


be assured without 
costs 

“Economical Production of Con- 
With Quality Control.” By 
Ellis Danner, Professor of Highway 
Engineering, LiV Illinois 
Modern Highways, June, 1958 


crete 


University of 


Sealing Bituminous 
Concrete Pavements 

The Iowa State Highway Com- 
mission placed asphalt cement seals 
on flexible pavements ol eight inches 
or more in total thickness with 
either bituminous surface treatment 
or bituminous concrete mat as the 
existing surface. Liquid asphalt seals 
were placed on flexible pavements 
of less than eight inches total thick- 
existing bituminous 
State 
repaired broken and 


with an 


ness 


Surface treatment main- 
tenance crews 
ravelled areas prior to the surfacing 
operations and patched pot holes, 
poor joints and settled areas with 
cold mix patch material. Also tight 
surface blading was done on areas 
irregularities or 


showing corruga- 


tions in the surface. Contracts were 
let to place the seals and the con- 
tractors used driven 


powe! rotary 


brooms to clean the wearing sur- 
face. Binder bitumen was not to be 
applied until the surface was free 
from moisture and the atmospheric 
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Plowing an 
AIRPORT 
PARKING LOT 
CITY STREET 

or EXPRESSWAY- 








The Plow Designed for 


the Power and Performance to 
Meet YOUR Snow Removal Needs 


ONE-WAY with Trip Blade—for 
speed throwing and spreading, bul w 


eatly at city speed 


Whether snow removal problems in your area re- 





quire a high-speed, heavy-duty V-type plow (above) 
or a lighter, maneuverable Reversible type, Frink 
has the plow specifically designed to do the job 


. faster, safer, at lower cost. 


Frink, the pioneer in advanced snowplow de- 


REVERSIBLE Trip Blade — all-purpose; . - 
sien oh, tak lias dines ona sign for 35 years, makes four basic types of plow, 
reverse lever in cab 


each with models to fit 12 to 12 ton trucks .. . and 





most are interchangeable on same truck attachment. 
Get full details from your Frink distributor or write 


Frink for descriptive folders about any of these 


plows — 


ROLL-OVER with Taper Blade—for air 
ports, expressways; rotates left or right WIRaIINIKe 
n seconds; ends “deadheading.” # . 

For Snow Plow Know-How RIN CIORCL AN 


It pays to think of 





CLAYTON, N.Y. 
Frink Snow Plows of Canada, Ltd., Toronto, Ontario 
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Snyde 
State 
PuBLIC 


Rubberized Asphalt Experiments 
in Wyoming and Montana 


ccumulating which 
ibberized asphalt 


ral years 


Iie 


rollers require- 
was made lf men ette) “al coating agents 
] 


smooth steel lier th: will hold n place, 


Bituminou -onk protect the un from wate} 


HOLMES-OWEN LOADER 
SAVES up to 


50% 


ON MANY Jobs! 


riere’s a multi-purpose unit that can substantially lower the 
cost of such jobs as: Maintenance of streets, parks, etc.; Collection 
of trash, leaves and dumping of street sweepers; Handling of sand, 
crushed rock and numerous other loose materials. Use of a self- 
loader saves time, labor and equipment by permitting the truck 
driver to do light digging, grading, loading and hauling. . . without 
additional manpower or equipment. The LOADER is hydraulically 
operated, lifts %4 yard of material per bucket, loads the average 
dump truck in about 4 minutes and can be used very profitably on 
most any 2, 2% or 3 ton truck. 


New Claw-Type Bucket 


The Loader can be equipped with 
a hydraulically operated claw 
which allows the operator to pick 
up about 25% more material per 
bucket. Through rugged strength 
and flexibility of “Elbow Action”, 
loading can be easily accomplished 
from a standstill—with complete 
inversion and emptying of bucket, 
without spillage or cab protector. 


Write Factory Today for Details. 


ERNEST HOLMES COMPANY 


Chattanooga 7, Tennessee 


ilities of the asphalt to 

1] nave a 

at 39.2°F 

ns RC-4D 

shot on the first 

psy with 26 to 

L Le} au secCt=- 

gal. It is noted 

in Wyoming that when RC 
on a curved area twice as many 


‘hips are lost than when RC-3D is 


3 IS used 


used. In Montana the tenacity and 
ductility of the rubberized cutback 


showed that the chips are tied to 


t Dy many independent 


the paveme! 


} 


cat : 3 


Mes of tough strands of rubbs 
zed asphalt 

“Rubberized Asphalt Experiments 
in Wyoming and Montana.” By F. B 
Odasz and R. V. Witter, Husky Oil 
C.. Cody Wvon Roads and 
Streets, Jun _ 1958 


Sign Preparation 
in Texas 


olled to keep the tem- 
200°F. Afte leaning 
placed in a nsing 
wate and then placed 
mobile + +} 
paint-spra\ machine i y 


l yaded 


cKs to be tak 


nd 600 sig 
a the loading 
automatic paint-spray ma- 
About 600 gns are painted 

] ) } 


silat hil 


allowed to 
dry until the next morning, and 
then painted on the other side, 
which results in 4 days time to place 
2 coats of paint on each side. It takes 
the electric-powered beading ma- 
chine a day to place the beaded coat 
on the signs. This machine is at- 
tached to the paint-spray machine, 
which eliminates the necessity for 
loading and unloading. Both the silk 
screen and stencil methods are used 
for applying messages to sign blanks 
Wooden signs are 


carpenter shop and are built from 


made in the 


44-1N., marine -type plywood 
blanks are cut to shape, corne1 
rounded and sanded. The, 

2 brush coats 


and then 












Cut fuel bills up to 50% ° 


with International 350 DIESEL POWER 


When your jobs call for a tractor to go...go...go day in and 
day out, all season long, you can make a big cut in fuel costs with 
an International 350 Diesel. That’s because diesel fuel costs less 
and you use less of it. Lower fuel consumption is especially notice- 
able on jobs involving intermittent and part-load operation—such 
as loader work, and trenching or excavating with a backhoe. 
And it’s a BIG tractor! 49 engine hp delivers over 5,800 pounds pull 
at the drawbar, or similar push for dozing. There’s up to 1,000 
pounds greater built-in weight than usual to tractors of this 
power class. This greater strength means stamina to stay 


g on the job in the most rugged service. Power steering 
~ 
mn 


is available optionally to give you top driving ease. 


a || 
’ International tractors are available with 


unit-matched International Pippin and Inter- 


national Wagner loaders and backhoes. 


Proof on the job! Ask your IH Dealer to demon- 
strate. Hold your watch on a measured amount 
of fuel in the tank, see how an International 350 
Diesel can cut your tractor operating costs. For 
catalog, write International Harvester Company, 
Dept PW-8. P. O. Box 7333, Chicago 80, Ill. 


SEE YOUR 
INTERNATIONAL 


HARVESTER 
DEALER 


International Harvester Products pay for themselves in use 


t 


i ad 


+m 





T A x C O Maximum Safe Vehicle Speeds 
<— h 99 at Railroad Grade Crossings 
cotc man : A method has been developed by 


the Phoenix, Ariz., Div. of Traffic 
: Engineering to determine the maxi- 
mum safe vehicle speed at railroad 

Proven BEST by grade crossings, dependent on the 
visibility at the crossing and the 


USE-TEST speed of the train. The basic theory 


; 
involved uses physics formulas fo1 


for Ice and Snow Control ee ce 


there would not be a collision 
Plan NOW to Use the The formulas are S = Vt, S = Vt 
"Scotchman" Method _-_ ee a ae v oo weer 


this coming winter. 1 fps, acceleration in fps 


seconds 


| 
velocity 


venicie approacn 


Faster It e Convenient LUSIVE poss bilities 


pays its way savings of Power Unit ain 


rime, Labor i Materials I 
eats 
en ‘ ) 1] 
Sa collisk 
Accurate Controls = 4 . . 
formula 


times Faster 1 § Cheaper vith f lirectior i f d ; l ne tne mrst <4 


Choice Stainless Steel t meta in n initial speed ol 


1 


TARRANT MFG. COMPANY 


28 Jumel Place, Saratoga Springs, N.Y. 


train f1 








is good, 


tnat 1S a at i accidents ar¢ 


] ? "SY ] > 
entirely tne ft carelessness 


In orde! 


We tection at ision-1m re ( Ings, 
mY) Vy noun lashing lig} ni are necessary 
. || CuT ACCIDENTS | ‘ashing bent signals are necessary. 

a Maximum Safe Vehicle Speed 


| with at Railroad Grade Crossings : >\ 
Arnold A. Johnson, Assistant City 
Traffic Enginee Phoenix \ 


Traffic Engineering, June, 1958 
ae Other Articles 
Pavement Markings Improve Traffic 
Flow.” A total of 85 miles of center! and 
lan lines have been painted with an 
adc + n ] 7 





ional miles being painte 1 thi 
ir in Springfield, Mo. By H. M 


t 


DeNoble, Traffic Engineer, Little Rock 


Ark. Public Works, July, 1958 
R U 8 8 E R I Zz E D “Roadside Parks on tl 


the new low cost 


he Interstate 
5 | AYGROUND Highway.” This is the first half of a 
two-part articie on he importance ol 
roadside st as f the new lim- 
Saf-Pla can eliminate most of the abrasions, bruises ited-access Inter Highwavs By 
. . ildren line { sien . : . 
and cuts that result from children falling on hard, Wilbur J. Garmhausen. Chief Land- 
abrasive or unsurfaced playgrounds. This new rubber scape Architect, Ohio Dept. of High- 
ized playground surfacing material generally gives kids a “bounce instead 

he > : : ' . > way Highway Magazine, May-June 
of a bruise” and is not expensive. Playground directors, wherever Saf-Pla saa 
has been installed, report a sharp decrease in accidents or, in many cases, L908. , ; ; 
NO ACCIDENTS AT ALL. Saf-Pla can be applied to black top, concrete Underground Parking Garage Being 
or other properly surfaced areas. You. owe it to 3uilt at Harrisburg.” By Jerry Pratt 

yourself and your school or department to get the _ Yonstructioneer, June 9, 1958 
facts on this safer, more modern playground surface ] - ‘The Use of Colour in Traffic Signs.” 
' Coloured road signs are being tested 
write for bulletin no. 12 ' “Spe aa . , 
on several county roads in England 

The Surveyor, May 17, 1958 


RUBBER RECLAIMING co., : “Engineers Buy Time and Speed 


* BOX 365 BUFFALO 5, NEW YORK With an Electronic Computer.” Con- 
sultant develops useful computer pro- 
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STORMS 
STRIKE 
EARLY 
THIS 


YEAR? eg ‘ 


You can prevent costly tie-ups like this 
by ordering your Sterling Rock Salt— today! 


Last year, many towns were caught without rock 
salt when early storms hit! Traffic was paralyzed, 
business suffered heavy losses, accidents mounted! 
Don’t let it happen in your area this fall! 


Order enough Sterling Rock Salt now so you're 
fully prepared for unexpected early storms; so 
you won't run out of rock salt when you need it 
most. When you have Sterling Rock Salt on 
hand—ready for use—you help prevent costly 
business losses, keep traffic moving safely on 
your streets and highways. 


Straight Sterling Rock Salt isa powerful melt- 
ing agent. It helps turn snow into slush—quickly. 
And when ice forms, salt crystals bore through 
the ice layer to the road surface. Here, brine is 
formed and spreads out to break the bond be- 
tween ice and pavement! Ice can be easily re- 
moved—so you get a bare, safe pavement! 


Sterling Storite keeps rock salt from caking in 
outside storage! This amazing chemical agent 
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protects uncovered or covered stockpiles, so the 
rock salt is always free-flowing. Thanks to 
Storite, early ordering and stockpiling is even 
more practical! 

A free booklet gives full details on Sterling 
Storite. Ask your International representative 
or write for your free copy today. 


To order your Sterling Rock Salt now, contact 
your International representative . . . or the 
sales office nearest you. 


INTERNATIONAL SALT CO., INC., SCRANTON, PA. 
SALES OFFICES: 

Atlanta, Ga. Chicago, Il. Memphis, Tenn. Philadelphia, Pa. 

Baltimore, Md. Cincinnati, O. Newark, N. J. Pittsburgh, Pa. 

Boston, Mass. Cleveland, O. New Orleans, La. Richmond, Va. 

Buffalo, N. Y. Detroit, Mich. New York, N. Y. St. Louis, Mo. 


STERLING ‘2c: ROCK SALT 


INTERNATIONAL SALT COMPANY, INC. 
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TENNESSEE CORPORATION 


The Superior COAGULANT 
eset nee enennneaneeeCEEN 
With The Plus FACTORS= 
| Serene arts es ane men on 


WATER TREATMENT 


Efficient 
surface or 
Aids taste and 
trol — Effective 


soda-ash softening. 


coagulation of 
well 
odor 


erri- 


FERRIC 


Ferri-Floc gives smoother, 
and trouble free ope 


floc 


more efficient 
ration. Whatever 


your particular water treatment prob- 


lem may be, 


Floc doing a superior 


you can depend on Ferri- 
job and doing it 


efficiently and economically—Ferri-Floc 
is a free flowing granular salt which can 
be fed with few modifications through 
any standard dry feed equipment. It is 


only mildly hygroscopic, 


thereby 


per- 


mitting easy handling as well as storage 


in closed hoppers 
time. 


SEWAGE TREATMENT 


Ferri-Floe 


wate! 


coagulates 
waters. and 
wide pH 


vides 


wastes 
ranges—It pro- 
efficient operation 
regardless of rapid varia- 


ove! 
con- 
in lime 
Adapt- 


able to treatment of near- tions of raw sewage, and 


ly all industrial waters. is effective 


a-Dig 
Se HIGHEST ty 


QUALITY 


TENNESSEE 


conditioning 
prior to 
filtration or 
sand beds. 


sludge vacuum 


drying on 


SULFUR-DIOXIDE is effectively used for 
dechlorination in water treatment and to 
remove objectionable odors remaining after 
purification. 


COPPER SULFATE will control about 
90% of the microorganisms normally en- 
countered in water treatment plants more 
economically than any other chemical. 


Let us send you without charge a 
38-page booklet that deals specific- 
ally with all phases of coagulation. 
Send postal card to- 


Sete CORPORATION 








TEWMESSER’ CORPORATIO 


617-629 Grant Building, Atlanta, Georgia 


over long periods of 


Excellent taste 
and odor control 


Increased filter runs 


Coagulation over 
wide pH ranges 


Rapid floc formation 


Economy ~ 


Turbidity removal 
Color | 


Manganese and 
Silical removal 


Bacteria removal 


Ease of Operation 


grams to speed d 


operations. Contract 
June, 1958 

“Bonding Thin Concrete to Old Pay 
ments.” By W. G. Westall, Airport an 
Highway Engineer, Portland Ceme 
Association, Chicago, Ill. Civil Engi 
neering, June, 1958 

“The Use of Emulsified Asphalt 
Base Stabilization and Surface 
Mixes.” Base and 
phaltic mixes are discussed 
this article. By D. R. Gilley. Roads and 
Construction, May, 1958 
Test Road Holds Future 
traffic is scheduled to 
early this fall on the 


Cour Sé 
surface course as- 


fully in 


Ens gineering 
“King-Size 
Answers.” Test 
get under way 
$22 million hig research project 
Ottawa and La Salle, Ill 
sponsored by the AASHO. Engineering 
News-Record, June 19, 1958 
“Leasing of Motor Equipment.” Near- 


ly all of the pros and cons of leasing 


h way 


petween 


cars and trucks are set down in a fac- 
tual way. By J. J. Carrell, Director of 
International City Managers’ 
Assn. Public Works, July, 1958 

‘Virginia’s Richmond - Petersburg 
Turnpike Nearly Finished.” Construc- 
tion was financed by sale of $75,150,000 
worth of bonds. By John Pershing 
General Manage: Richmond-Peters- 
burg Turnpike Au Better 
June, 1958 


Training, 


hority toad 


® . s 
Data cn Municipal Water Works 
During 1957, Little Rock, Ark., 
-d 60 fire hydrants. This 
I numbe to 1,800 
that have been installed 
‘ity and out. There \ 


ces installed d 


the total 


ing in size from %4 to 6 

The total number of customers in 
the Little tock Muni pal Wate 
Norks (metered and unmetered) 

35,324. The 

water bill was $2.34 
daily consumption of 
} million gals 

The chemicals used were 
lows: Alum 569,400 lbs.; lir 
300 lbs.: chlorine 105,764 lbs an- 
hydrous ammonia, 6,079 Ibs.; Cal- 
gon, 60,600 Ibs.: soda ash, 4,500 lbs 
sodium ssilicofluoride, 92,195 lbs 

The above data appeared in the 
1957 Annual Report of the Little 
Rock Municipal Water Works. The 
Chairman of the Board of Wate 
Works Commissioners is H. J. Bur- 
ford. The Manager-Engineer is L. A 
Jackson and the Assistant Manager- 
Engineer is Jack H. Wilson 


4,100 Places To Stop; 
6,744 To Park 


There are more than 4,100 “STOP” 
Signs in the City of San Diego 
to “News & Views,” 
a City Also, 
6,744 parking meters regularly serv- 
traffic, 


and street signs maintained 


1957 average —— 
domestic 
‘he average 


water Was 


Calif. according 


publication there are 


iced and 31,500 directional 
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HORTONSPHERES 


South Bend, Indiana’s sewage treatment system uses 
digester gas as low-cost fuel to drive sewage pumps and air 
compressors. 

To equalize the variable gas production with demand, 
CB&I furnished these two 45 ft. diameter Hortonspheres®. 
Excess gas is stored in them at 40 lbs. per square inch 
working pressure—and released according to demand. 

Hortonspheres are in demand wherever progressive oper- 
ators seek to reduce sewage plant operating costs, for two 
reasons: Hortonspheres store more in less space; and, 
their performance is backed by seven decades of CB&lI’s 
craftsmanship in the design, fabrication and erection of steel 
plate structures. 

Write your nearest CB&I office for details on Horton- 
spheres—for either digester gas or municipal gas service. 


Pee 


Chicago Bridge & Iron Company 


Atlanta ® Birmingham ® Boston ® Chicago ® Cleveland © Detroit © Houston ® Kansas City(Mo.) 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco @ Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 


AYS SEWAGE PLANTS 
SAVE with 
HORTONSPHERES 


Store more...in less space 
Smooth out pressure variations 


Provide peak load gas reserves 


Continuing improvements by CB&l in 
design, testing, fabricating, and erection 
techniques and equipment — plus new 
tougher steels with higher yield strength, 
have considerably extended the volume 
of gas that can now be stored at high 


pressure. 





Prepared by 
ALVIN R. JACOBSON, Ph.D 
Associate Professor and Head, 
Division of Sanitary Science, 
Columbia University School of Public 


THE WATER WORKS DIGEST 


Health 





Well Construction 
in the Southwest 


Engineers, in desig? 


1 
accommodate 


cable tool 
discussed 

cable tool or per- 

thod of drilling is applied 


iction ol lig! 


most nign- 


tne western pa 


Cable 
eitne! n 


depending upon requirement 
gener: 


16 inch 


facto! 


single-wall casing being 
¢ Loll 1] 
cted to shallow wells of 
; : ; 
less. All othe 
} 
i 


being equal, the cable tool me 


restri 


diameter 01 
thod 


iS more economical to depths o! 


approximately 1.500 feet. With wells 


to depths of 2.000 feet and great 


where formations encountered con- 
sist mainly of fine gravels, sands 


clay, the 


achieved 


and higher penetration 


by the rotary ma- 
offset its higher 
oduction com- 
gravel en- 


rates 


chine tend to op- 


erating cost. Recent p1 


parison tests between 
and nongravel envelope well 
indicated no difference in sne« 


apacity between wells. Careful con- 


velop ? 


hie 


given to many 


the 


sideration must be 


factors when choosing prop 
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lifferent 


crib 
from shore 
intake struc- 
intakes 
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manent sur- ilatin 


COLORFUL, pe 


f 


faced ters and 


diagrammatic mural ex- 


‘uted itreous enamel on 16- maste1 
installed in 
Filtration 

months 
for the Cleveland 


Edward Winter, to 


enamels by 


been 


nas 
Cleveland’s Clague 


Plant More than 


were required 


} 
Road 
types of equipment 


42-secti 


eight ous 
tist’s design of the 
eramic artist, was based on drawings fu 
apply and 
The mural depicts supply, treat- and Emerson 
Murals of similar type fu 
to the by Mr. Winter fon 
tingham Filtration Plant 
scribed in the January, 


Pusitic Works 


fire the the consulting engineers 


ment and distribution of water from 
the intake crib in Lake Erie. 
Cutaway diagrammatic 
lrawings were made of pumps, trav- 
floc- of 


consume! 


eling water s« mixers, 


‘reens, 
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improved... 
streamlined... 
modernized...the 


DDY Hydrant 


has ALL these features... 


% Optional ground line break flange 

%& Large diameter barrel for increased flou 

%& O-ring or standard packing 

%& New self-sealing rubber ring main valve packing 
% No lubrication required for fast, easy opening 

% Opens with the pressure—for instantaneous flou 


%& Closes against the pressure—eliminates water hammer 


The eppy Hydrant...improved... 
streamlined...modernized...retains all 
the basic advantages that have made 
these hydrants outstanding for four gen- 
erations. Yet, it has important new 
advanced design features which pro- 
vide the utmost in efficient, dependable, 
longlife fire protection service. 

These new important advantages are 
provided without sacrificing interchange- 
ability of working parts with EDDY hy- 

drants now in service. Now, more than 
Optional break flange 
gives double protection 
against impact damage 


. S| ance against future obsolescence in your 
NEW SAFETY FLANGE — 


fire-fighting system. 


ever, EDDY offers maximum fire protec- 


tion, economical maintenance and assur- 





Before buying or spec:/ying hydrants, 
be sure you know how ihese advantages 


may benefit your community. 








EDDY vawwe company WATERFORD 


A Subsidiary of James B. Clow & Sons, Inc. NEW YORK 
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SYNCHRO-START Safety Alarm Sets contain all the neces- 
sary relays, switches, and signal lights to warn the operator 
of any abnormal condition existing in the engine. 


Three switches are provided — control “on-off” — test — 
audible alarm cut-off. For added protection these alarm 
sets may be equipped with automatic shut-down in case 
signals are not heeded. 


This model is mounted in a dust-proof steel cabinet with 
knockouts for conduit wiring and terminal bar for easy 
hook-up. Available in all standard voltages up to 120 


Volt maximum. 
|Request Bulletin S03 
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placed on lawn sprinkling and it was 


the 


billion gallons of water over the 


article evaluates 
to the field of ad- 


biographical, 


estimated that saved about 


13.7 


th) 
rl 


city 


the ee-year period 1954 to 1956, in- 


Ciusive 


Measures were also adoptec 


1 
proach to! consid- for the conservation of water used 
municipal utility industrial 


d 


gallons pe 


x cooling, heating and ia 


a responsible and processes. It 


i 
about 6.4 


Was estimat tnat 
of the com- billion 


d by these 
Management ’ ; New 
Fad?”. By ig along t 

Journal oT the 


Works Ass'n, June 


conse! 
gallerie 


South 


wells and 
oO! ne valley of the 
ery er as *S 


SOUrCE 
billion 
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emergency 
produced over 3.6 
1955, 1956, 


opel 


during and 


seeding ratl 
riod did 
means 
In I 
cloud 


ied produced the lowest tive 


not 

a 

Colo.. 

a five-yea lIring 
1956, 

1954. the 


ers bec ame g 


had a pitation ac 


ove! which 
to inclusive 
unoff 


»} > 
latte River 


board of nd of on the 
ravely h The ing 
the rate ol deple- mprovement h had 
} eded 


and _ initiated outlined 


FILTER SAN 
AND GRAVEL 


Produced from an inland pit hence 
free from river contamination and 
foreign matter. 


Shipment in bulk or bagged. 


Many of the larger filter plants 
throughout the United States are 
equipped with our products. 


PROMPT SHIPMENT 


Inquiries and orders solicited. 





NORTHERN GRAVEL COMPANY 


Muscatine, lowa 


P.O.Box307 Amherst 3-2711 
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indusirial 


CHEMICAL SALES 


division west virginia pulp and paper company 


230 Park Ave., New York 17 Philadelphia Kh 


> WORKS fo 


National Bank Bldg., Philadelphia 7 - 35 E. Wacker Dr., Chicago 1 2775S 


Here's the best way to avoid embarrassing taste and odor 
complaints. Stop them before they start with daily 
threshold odor tests and AQU A NUCHAR! 


AQUA NUCHAR activated carbon has high affinity for 
all substances that commonly taint water supplies. Prop 
erly applied in sufficient dosage, it efficiently adsorbs 
tastes and odors from algae decaying vegetation, trade 
wastes and other matter, soluble and insoluble. Concentra 
tions required average as low as 2-5 tor extre! 


Z ppm tor ¢ el 
ca 


eCConomu il control 
Mmdau s 


\) 


We have produced ictivated carbon for lustrial 

over 40 years, so when you use AQUA 
) our experienced technic i] 2 

of AQUA NUCHAR are 

, tegic warehouses 


» 12-24 hours 


; 


4 


S. Moreland Blvd., Cleveland 20 





up. The principal project was the vide for flood control 
extension of the St. Louis Collection reversal of the situation 
Conduit. This was completed in 1955 more than a year ago 
making 


“How 
tional 22,000 acre-feet of water. Also Drought.” 


possible to divert an addi- Fought 
By John Burgess. Wate? 
completed in 1955 was Gross Reser- Works Engineering, June, 1958 
voir, a 42.000 gheveue 
on South Boulder Creek. A 
project was the enlargement 
Moffat Filter Plant from a 
rated capacity of 56 mgd to 112 mgd A struggle is on for the 


In addition, the city has been blessed water resources, 


Denve1 


acre-foot 


Water Law 
and Litigation 


nation’s 
runoff for 1957 are 
the winter of 1957-58 the growing 


snowfall was so deep that the sta strong competition 
I I 


and municipalities 
with unusually high in the thick of it. P 


and during 


ressure trom 
nN akes 


: 
industry and 


populations cities 


enginee equested tne : O ag iculture The 


Denver to reduce its sto 


furnishing 


supply 


abundal 


> i “a 
= 5 tes Oo 5, 
ee ~ 


ALL YOU NEED IS A 


GASKET 


McWane Tyton Joint pipe elim- 
inates need of bell holes, wrenches, 


bolts, glands, lead pot, calking 


i 


tools. The only joint accessory is a 


Tyton Gasket. Just insert the gas- 


ket into the Tyton bell and then push 
the pipe together, using a crowbar 
or a speciai puller tool which you 
may rent or buy. McWane Tyton 
Joint pipe reduces construction time and costs. Write for illus- 
trated McWane Tyton Joint folder. +p 


atent pending, trademarh 


IMMEDIATE SHIPMENT 2” & 2'4” THROUGH 12” 


McWANE CAST IRON PIPE COMPANY 
GENERAL OFFICES & FOUNDRIES, BIRMINGHAM, ALA. 


Sales Offices: Dallas od IT 4-1-1.) Kansas City New York Birmingham 


of potable water at reasonable cost 
falls to the engineer. But it is up to 
the municipal lawyer to protect ex- 
isting water sources and take the 
initiative in planning future supply 
based on firm rights. This 
report presented to the 
onvention of the National Institut 
of Municipal Law Officers, Rich 
mond, Va., by the author, as chai 

man of the Committee on Municipal 


Water Problems. The survey points 
} 


wate! 


paper 1S a 


up these recent developments in the 
water problems of communities: (1) 


Wate 


acute and spreading; it is no longe 


scarcity IS growling more 


g | 
a sectional problem, national 
Pollution i onfounding 
supplement 
supply . segisla are 
} ' kL ] ‘ + 
n shaking oft ition wate 
concepts 


adopt compre- 


laws for rdinating both 


and n , id waters 
nflic municipal, 
Lority are 

many Ur 
to court battles 
Lawsuits and legisla- 
mu licipal corpo 
ceeding many times 


I their antiurban sponsors (6) 


Wate! 


hind den 


de velopment S lagging be- 
population 
boom 7 lans for supplemental 
water are progressing despite pro- 
found | 


lems (8) 


eminent 


egal and engineering prob- 
Outside 


domain, and 


wate! Bes Vac. 
fluoridation 
continue as problems of municipal 
supply. (9) Conservation measures 
are increasing. The need to provide 
today for the water law 


f 


of the foreseeable future 
statesmanship and planning 

“Recent Developments 
Works Law and 
Edward F. Taylor. Journal of 
American Water Works Ass’n 
1958 


Litigation” 


New British 
Reservoir 
The need ror 


increased wate 
supply in Essex County, England 
led to a joint venture of two wate: 
companies to share their resource: 
and construct a $141!2-million reser- 
voir and treatment plant. In 1950 
the two water companies serving 
the county of Essex, which is lo- 
cated outside London on the north 
bank of the River Thames, decided 
on this joint project Work was 
completed in 1957 and now a mil- 
lion people in this area are being 
supplied about 6 mgd of softened 
water. The finished embankment 
reservoir is 6,850 ft 
1igh, 440 ft. wide at 
5 ft. wide at the top 


forming the 
: eg 
long, 64.5 ft. | 
the base and 2 
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eating 12 millic 
gned by Consoer Townsend & tes, Chicago, Til. 





* 


n gpd at the Eagle Point Water Plant, 
i & Associa 


raw water’s loaded with problems, but 
Dubuque gets 100-hour filter runs 
with Permutit Precipitators 


Influent at Dubuque’s new Eagle 
Point water treatment plant is 
loaded with iron, manganese and a 
hardness of 320 ppm. When you're 
working with raw water like that, 
the chances for long filter runs 
would ordinarily be slim. 

Yet two vertical Permutit Precipi- 
tators hold their blankets effectively 
even while handling the precipi- 
tates from this highly mineralized 
raw water. The effluent they pro- 
duce is so low in floc-carryover that 
very little load is placed on the fil- 
ters. Result: Getting 100-hour filter 
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runs is no problem at all. Precipita- 
tion is complete, and there’s no 
troublesome lime build-up on the 
filter sand. 

The high efficiency of the Pre- 
cipitator’s unique upflow sludge 
blanket has shown up fast in low 
operating costs for the Eagle Point 
plant 
treated filter wash water is used 


Long filter runs mean less 


hence pumping and chemical costs 
are both reduced. 

Permutit can help you come up 
with the right answer to your com- 
munity’s water problems. Just con- 


tact the Permutit office listed in 
your phone book. Or write to us 
directly. The Permutit Company, 
Dept. PW-8, 50 West 44th Street, 
New York 36, New York, or Per- 
mutit Company of Canada Ltd., 
Toronto 1, Canada. 


PERMUTIT. 


rhymes with “compute it"’ 
a division of PFAUDLER PERMUTIT INC. 


Water Conditioning 
lon Exchange + Industrial Waste Treatment 





The reservoir’s capacity is 5,968 mg, 


Costly waste, 20 gallons _ \\\: 00 is 


an average depth of 25.16 ft. The 
e Ni ; be gy Ss lied ) >» reser- 
of water per minute °°. "9% 


Blackwater Rivers. At the river in- 


a”. - 

a Oe | . 

se a take there is a coarse filter: a fine 

, +3 ’ : self-cleaning screen is located sepa- 
e ~ : ly y 

4 ately ! tne pumping tation 


) 
Pumps 1 water to a_ supply 


- 
wif hamber fre vhere it flow inder 


he treatment plant. Soft 


ning to the required hardness (not 
exceeding 150 ppm) is accon plished 
it} e and soda ash. Softening 


Hydraulic Cement 2 "sists" 


il : I ced by 


lanket 
250.000 
accom 
bubbling arbon dioxide 


BEFORE > a hveusts tclbules tellers to hele 


- to.8.0. The recarbo- 
Waterplug stops 
° c h 
running water A a 4a a total capacity of 12 mgd, the fi 
..- i > { n n é 2-mgé "1e% wate! 
INSTANTLY! - 4 r ! \ ir trom where it S pumped 
. *» : x centrifugal pumps into the 
istribution system 
“New British Reservoir, a joint 
venture.’ By William A Heath 
Water and Sewage Works June, 
Waterpiu 1958 


*Y4rautic Come** 


Taste and 
° Odor Problems 
Here is what Underwater RE a ee emer ee 


Services, Valley Station, Ky., a major problem at the Valparaiso 


Ind.. water treatment plant fo 

had to say about Waterplug vears. In the late fall, and again in 

February, tl <e “turns over” due 

On October 6, 1957, our Underwater Services Company was called upon to to temperature changes During 
repair a major break in an underwater drainage system for the Hardin County he these pe! very objectionabl 
Sportsmen's Lake at Elizabethtown, Kentucky. Upon diving to the bottom of taste is xperienced. The alga 
the lake we discovered several large ruptures in the 24” tiles used in the drain- | ¢ 
j . roblem sti l a major one but i 
age system. Water, uncontrolled, was pouring through these breaks at a ; ' 
minimum approximate rate of 20 gallons per minute. Using underwater diving oCE - vaya a 
equipment we managed to reduce this torrent by packing sandbags into the 
holes channeled through the four feet of earth covering these tiles. Descend- alvtic: Dro i! - labora- 


al 


ng through a water control tower, we gained access to the interior of the w control re Col te. Alea 
drainage tiles to the area of break-through. Above us were four feet of lake ; Feb 
bottom and 20 feet of water above that. Under these extremely adverse 

conditions we used the Thoro System WATERPLUG Cement to repair the 

breaks from the interior of the + es. 

Because of the simplic and ease of mixing and applying WATERPLUG 

Cement. we were able + ompletely and effectively repair these breaks in 

the drainage syst 

We were delig th the effectiveness of WATERPLUG Cement in su 


essfully overco his d er repair problem Feel confident +t 
pany will rely upon WATE 


” eg” GET OUR 16 
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STANDARD DRY WALL PRODUCTS, INC. 


NEW EAGLE, PENNA. CENTERVILLE, IND. 











Then use Calgon* for Calgon stops red water and 
lime scale the two main causes of customer com- 
plaints. Yes, you can turn complaints into compli- 
ments, because whether the “red water’? comes from 
iron present at the source, or iron dissolved from the 
pipes by corrosion, Calgon treatment is the answer. 

When well waters containing iron and manganese 
are treated with a few parts per million of Calgon, the 
iron and manganese are kept in solution and the 
water is as clear at the consumer’s tap as it was when 
pumped from the well. 

When red water is caused by iron dissolved from 
the pipes, it can be prevented with Calgon} treatment 
because Calgon forms a protective film on metal 
surfaces. Moreover, this protective film also reduces 
costly tuberculation damage, flows are kept high and /' 
pumping costs are reduced. Calgon treatment is 
particularly effective after water main cleaning 
since the protective film forms quickly and tuber- 
culation never gets a chance to start. 

A report of a twenty-four month study on the 
efficiency of Calgon in maintaining pipeline flows is 
available. Ask for a reprint of this paper. 


Write or phone for more information. An experi- 
enced Calgon engineer will be glad to make detailed 
recommendations on your specific problem. 


* Calgon is the Registered Trade Mark of the Calgon Company for its 
y phosphate odium hexametaphosphate) products 
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odor problems. Temperature of the 
water going to the distribution sys- 
tem also presents a problem, be- 
cause the higher the temperature 
the more noticeable are the tastes 
and odors. Another important fac- 
tor in taste and odor control is the 
application point of the chemicals to 
provide sufficient contact time. A 
plant expansion program was com- 
pleted in 1950 which consisted of 
the addition of a 485,000-gal. clari- 
i in seri with the old settling 


whi 


has also 
ults are obtair e( 
carbon if the carbon 
4 1} 


first and suffi 


adsorption 


E-M Ampli-Speed Drives provide Odessa, Texas Municipal Sewage Plant with adjustable 
pumping rate of 1 to 5.4 MGD. Pumps are held to +2% of manually selected speeds 


Make two pumps Other Articles 
do the work of three! senna 


d Water 


d or 





Here’s how Odessa, Texas did just that with 
adjustable speed E-M Ampli-Speed Drives 


PROBLEM: Odessa, Texas wanted volume of sewage pumped. 
to increase sewage facilities to 


Corr 1 I 
100% Peak Standby Capacity. Two Methods of C 


treat sewage effluent as a source 
of industrial water for chemical 
and rubber plants. 


pumps with E-M Ampli-Speeds 
could handle present demand effi- 
ciently, yet still have enough 
OBJECTIVE: They needed a new, reserve capacity for 100% peak 
efficient sewage pumping station standby. 


Kinds of Alkalinity”. 


) r irc 


at minimum cost, with provision 


Low Cost Expansion. Later another nit tem to t 
for future capacity. 


pump could be added to double By John F. Dye. JAWWA 
SOLUTION: Odessa officials called the station capacity and still al- Deilline ch Water no 
in Parkhill, Smith & Cooper, con- low 100° peak standby. And as truction must not only 
sulting engineers of Lubbock, a further saving, the building 

Texas. P. S. & C. suggested two would not have to be enlarged to ply it 

alternatives: 1. Build a plant with accommodate this third pump. wand water 


P : t arti li B Samuel 
vats c , oO » f ° e pare * 

thre e pumps, inc luding one 'OT RESULT: Odessa took the advice of JAWWA., June, 1958 

peaking and standby; or 2. Install 


its consulting engineers and is now “How to Size Services and Meters 
two pumps with E-M Ampli-Speed luabl. flow 
Drives. 
Parkhill, Smith & Cooper fa- 
vored the 2-pump plan for these 
reasons: 


enjoying efficient, low cost pump- tenga capes hess 
ing. 

As your pumping requirements 
grow, you too will want the econ- % 
omy and versatility that E-M Mies orca 
Minimum Capital Investment. The Ampli-Speed Drives give you. t Water Skeesinatio 
three-pump plan would tie up a Write the factory today for de- ease of the JCUMWE 
considerable amount of capital in scriptive Ampli-Speed Bulletin ive ecuril 
an extra pump, motor and control No. 243, and call your nearby 
without adding appreciably to the E-M Sales Engineer for details. 1958 


“Iron and Manganese 


ELECTRIC MACHINERY 
MFG. COMPANY 


A MINNEAPOLIS 13, MINNESOTA 


Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 
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Double-deck 


clarification 
plant! LINK-BELT 


equipment at Salt Lake City 
cleans 32 million gpd 


FO <_ 
aide i 
= <4 ag 


oe, 
pe » “Ss z —— 
a a ee Sy 


t2-*. 


TWO-STORY TREATMENT. Diagram sho INTAKE WATER 
siting tank yped € ec plant or 
rs each over 300 feet ( 

bers are also Link-Belt B 


8] 


debr 


S ALT Lake City’s water supply comes from mountains 
“ east of the c carrying with it—during flash storms 


ids amounting to as much as 60 ppm. 


Called on for facilities to remove solids and purify 
the water, the consultin 


unusual challenges. Topography made compactness es- 


sential—and settling tanks had to b 


it\ 
It 


or fast thaws—sol 
g engineers were presented two 


e protected from 
freeze-up. Both were overcome by Double Deck en- 
osed tanks, equipped with Link-Belt longitudinal sludge 
collectors. With this system, the Big Cottonwood plant 
has reduced solids to 3 ppm. 

Just as Link-Belt cooperated with Consultant John 
\. Carollo and Associates, Phoenix, we invite the oppor- 
tunity of working with you, your chemists and con- 
sultants to produce top efficiency in wate! 


sewage Or 
waste treatment. Call your nearest Link-Belt 


office 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 

Serve Industry There Are Link-Belt Plants and Sales Offices in All Princip 

Cities. Export Office, New York Australia, Marrickville Sydney Brazil 

Sao Paulo; Canada, Scarboro Toronto 13); South Africa, Springs. Repre 
sentatives Throughout the World 


1 
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Prepared by 


ALVIN R. JACOBSON, Ph.D. 
Associate Professor and Head, 

Division of Sanitary Science, 

Columbia University School of Public Health 


THE SEWERAGE AND REFUSE DIGEST 


Sludge Digestion: some of these rodenticides are highly s will kill 
Small Plants toxic (1080 and thallium sulfate) t 








< all forms of 
ti ing humans and should 
1an and to domestic animals; others by responsible 
relatively safe to both man and s hazards 

‘animals (red squill and the ont of Rodents on Dumps 
lants Warfarin, Pival, 3 ‘illiiaam D. F 


n and Diphacin). With heavy Works, July 1958 
Ke ih be preferabl 
ations lit be prefterabdDk 
dump first with a fast Sewers for 


PuBLi 


a last- 


) poison and Man-Made Islands 


f 


of the anti- Fort Laude 


like 
the rat feeds 


i has been 
‘fore death tren lous since the end of World 
bleeding 

Cyanide F *yanogas A 


be used against rodents 


lis period the pop- 
eased over 400 pe 
nt timated 
stablished them- 
1 round adja- 
While 


this 





Wet Weather Presents Problems at Busy Landfill Site 


ANDFILL operations [or Hous- with a TD-14 assisting. One 
ton, Tex., are lo 1 i | I 


na low, problems 
Three years which requ 
QD 

Db 


illclams were be dug 
b. Today, eight seasons. The 


e in con- how severe 
ernational may get. Another p 
Ss to ex- ] 
to haul ne ana are produc 
Wart AtmMerl all cove 1 to complet he fill and ill ‘nter. Operations are 
Digestion.” B nn « Ta he ] n wet weathe at this landfill site, that 
UBLIC WORKS, . \ Bt 7d 


TD-18s are ation 7/ da\ 
™( I g al burning brush 

Rodent Control ' 

on Dumps 


Nail 


y a WeeCK, 


| 
peing 


otners Howe' 


] 
all poisons is d 


PUBLIC WORKS for August, 1958 








This P.F.T.-Pearth 


Gas 
digestion” ist added to the 


Consulting Enwineers, Decatur 


Decatur, 
modern P.F.T. 


Unusual industrial and population 


Recirculation 


syvsten 


erowth has called for the moderniza- 
tion of Decatur’s 
sewage treament plant three times in 


and expansion 


recent years. Each time Decatur has 


selected P.F.T. 


equipment. 


acai 
PFI. No. 7 
and He it 
oup 


provides full automatic 


Decatur’s neu 1) Gas 


Fired Heater 


with 


Exchanger 
B. 


digester 


accessory gi controls. 
tem- 


perature control 


PORT CHESTER N 
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System 
De catur,. Illinois 


SAN MATEO 


mounted on a 


sewage treatment plat 


Design of plant by Warren & Van Praag, 


lilinois installs complete 
“Controlled Digestion” system 


The P.F.T. 


for the most recent expansion is a 


equipment furnished 
new digestion system which in- 
a 70’ P.F.T. Floating Cover 
with prefabricated aluminum roof- 
ing; the P.F.T.-Pearth gas recircu- 
lation system and Model 750 Diges- 
Heater and Heat Exchanger 
shown; plus a complete new system 
of gas piping with P.F.T. 
equipment. 


( ludes: 


tion 


gas safety 


The P.F.T.-Pearth gas recircula- 
tion system includes a gas compres- 
sor rated to deliver 150 cfm at 10 psi 
powered with a 10 hp motor. Con- 
trols are provided to automatically 
discharge to each of 4 peripheral 


discharge wells in sequence. 


The wells are equally spaced 
around the to a 
depth of approximately 10 feet be- 
low the liquid level in the tank. The 
compressor and low and high pres- 


cover extending 


sure bypass controls are mounted 
on the floating cover in an insulated 
housing. 


CALIF CHARLOTTE N 


Cc 


P.F.T.-Pearth gas recirculation 
provides the most effective means of 
formations. This 
allows the use of the full Digester 
capacity. Combined with close tem- 
perature control with a_ P.F.T. 
Heater, rapid and complete diges- 
tion is assured. Decatur’s new 
trolled digestion” 


controlling scum 


“con- 
system is now 
geared to meet the needs of this fast 


growing community. 


Waste Treatment Equipment 
Exclusively since 1893 
r RC Ra eh be 


* 


GER i Fa 
PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


e JACKSONVILLE ° 





and difficult problems of design and 
construction. The general procedure 
in constructing the islands was to 
chop down the mangrove trees, a 
medium-size bushy growth native 
to tidal mud flats in Florida, and to 
place fill directly upon the mat of 
fallen trees, by means of hydraulic 
dredge. Differential 
the earth 
loading conditions of great magni- 


settlement of 
mass created uncertain 
tude. Under these conditions, rigid 
sewer construction was impractical 
Specifications for the sewer project 
have permitted the use of preformed 
plasticized polyvinyl chloride joints 


Here’s Why: 


up to 4,000 pounds. 


Write for Information. 


with vitrified clay sewer pipe. The 
solution to the problem of distribut- 
ing any settlement over as many of 
the flexible joints as possible, thus 
joint, 
was provided by establishing four 
different foundation types to suit the 


f 


four particular soil conditions in the 


reducing the deflection per 


area. Primary means of dewatering 
has been by well points. Each island 
requires its own ejector station to 
lift sewage over the bridges into the 
nterceptor sewer which will carry 
the sewage to the new treatment 
constructed at Port 


plant being 


Everglades in the southern portion 


For Sewer-Rodding 


NOTHING COMES CLOSE 
to a SeweRodeR! 


Cleans up to 900 feet NON-STOP with one operator. 

Cleans more footage daily, at lowest cost, due to its speed. 
Cleans all pipe sizes—doesn’t just merely unplug! 

Automatically controls PUSH AND PULL POWER—from 4 pounds 


Variable Push and Pull control from “‘inches” up to 50 feet per minute. 
Push or Pull Rods independent of rotation. 

Clicking of safety clutch warns of heavy obstruction. 

Positive footage meter shows exact location of tool. 

Safer! Operator never touches rotating rods. 

Sets up from street level. Works water-filled manholes. 


or town 


Twenty-six lift stations 
were required in the area. The total 
contract, including lift stations and 
force mains, was $1,431,027. (See also 
“Sewerage for the ‘Venice of Amer- 
ca’”, Pustic Works, Feb., 1958.) 
“Sewers for Man-Made Islands 
By Arthur W. Wastes 
Engineering, June, 1958 
Garbage Digested 
with Sludge 
In 1948, the capacity of the Rich- 


mond, Ind., activated sludge plant 
was increased from 6 mgd to 11 mgd 


Saarinen. 


to include the disposal of garbage at 
the treatment plant. The procedure 
is for each loaded collection truck to 
be weighed. The truck then dumps 
into the hopper which has a metal 
belt conveyor bottom. The raw gar- 
bage is removed by a metal con- 

picking table 
Jeffrey garbage 
rinder, and passed through a Jigrit 

tank 


wasnel! into a 
it is pumped into one of the 


veyol ove! the 
dumped into a 
slurry from 
which 
two 95-foot digesters equipped with 

ing covers. Full value of the ga 
generated is obtained by using the 
for heating all plant buildings 
compressed air production and 
pumping return sludge in the 


vated sludge secondary treat- 


nt plant by means of 
The gas produced amounts to bette 
than 100,000 cubic feet per day and 


the average amount used is 88,500 


gas engines 


cubic feet per day, the valu 
amounting to $20,972.90 for the yea: 
1956. At this rate of return the cost 
of the garbage disposal equipment 
would be paid for in five years 
Central grinding and disposal with 
sewage sludge has been and is satis- 
factory 

“Digestion of Garbage with Sludg: 
Yields Gas Worth $21,000 per Year.” 
3y William Edwin Ross. Wastes 
Engineering, June, 1958. 


Insect Control 
on Dumps 
Although 


breeding in dump areas are of little 


many of the insects 
medical importance, a few species, 
particularly flies and mosquitoes, 
constitute hazards to man by acting 
as disease carriers. Sanitary fills o: 
incineration provide the most satis- 
factory method of controlling such 
insects. Pending adoption of these 
methods, a well-planned program of 
insecticide application should bs 
employed. House flies and blow flies 
breed prolifically in decaying or- 


ganic matter. In recent years house 
flies have become resistant to chlori- 
nated hydrocarbon insecticides such 
as DDT and BHC but they may be 
controlled with dry or liquid baits 


; ‘ 786 DURANGO AVE., LOS ANGELES 34, CALIF 
FLE X B LF 1005 SPENCERVILLE RD, LIMA, OHIO 
INC. 351 W. JEFFERSON BLVD., DALLAS, TEXAS 


WORLD'S LARGEST MANUFACTURER OF SEWER CLEANING EQUIPMENT 
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SOUTH BEND SEWAGE TREATMENT PLANT... 


Model of modern design 


Plant superintendent: Louis P. Bourdon. 
Consulting engineers: Consoer, Townsend & Associates, 
Chicago. 


One mechanically cleaned screen channel, 67° wide 
x 15’ channel depth — equipped with one Rex Front- 
Cleaned Bar Screen. 


Three chain and bucket grit channels, 912’ wide x 50’ 
long—equipped with Rex Chain and Bucket Grit Col- 
lectors. 


Eight preaeration tanks, each 14’ x 40° x 92'— 
equipped with Rex Conveyor Sludge Collectors. 


Eight primary settling tanks, each 40’ x 119’ x 912'— 
equipped with Rex Conveyor Sludge Collectors. 


Three final settling tanks, 112’ diameter x 15‘ deep— 
equipped with Rex Tow-Bro Sludge Removers. 


The South Bend, Indiana, sewage treatment plant 
is a model of modern plant design and operation. 
This plant, which recently went into operation, is 
designed to function both as a conventional aéti- 
vated sludge and a split activated sludge treatment 
plant. It processes an average daily flow of 48 
m.g.d. Optimum flexibility in treatment and opera- 
tion was designed into this plant which can par- 
tially treat a peak flow to 80 m.g.d. To assure 
translation of design efficiencies into actual per- 
formance... provide maximum operating economy, 
CHAIN Belt’s modern waste treatment equipment 
was installed in both the primary and secondary 
treatment stages. 

A Rex Front-Cleaned Bar Screen and Rex Grit 


Collectors provide effective removal of large and 


inorganic solids. Rex Conveyor Sludge Collectors 
in the preaeration and primary settling tanks as- 
sure efficient preliminary treatment, and positive 
sludge and scum removal. Rex Tow-Bro Sludge 
Removers in the final sedimentation tanks provide 
the positive, gentle sludge removal so important in 
handling the light, ‘‘tricky”’ sludges encountered in 
the conventional and split activated sludge treat- 
ment processes. 

Modern, performance-proved CHAIN Belt equip- 
ment and the broad experience of CHAIN Belt 
engineers provide the right combination for most 
effective results and maximum operating economies. 
For information on the complete line of Rex Sani- 
tation Equipment, write CHAIN Belt Company, 
4722 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAITIN! sect 


159 
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or sprays containing organophos- 
phorus insecticide, such as mala- 
thion, Dipterex or Diazinon. Liquid 
baits are particularly useful when 


large populations of blow flies are 


present. Blow flies do not readily 
consume dry baits, but both blow 
flies and house flies will feed on 
baits containing 2 percent of mala- 
thion, Dipterex, Dow ET-57 (com- 
mercially known as Korlan), o1 
Diazinon in a 50 to 75 percent solu- 
tion of malt or molasses in wate} 
Dry or liquid baits provide spectac- 
ular imm control but little 
therefore 


residual control and 


should be applied daily for 








weeks and then reduced to once 
every 2 or 3 days or as necessary. 
Contact sprays may be used, but 
residual sprays are usually more 
satisfactory for the treatment of 
dumps. The contact spray is effec- 
tive only if it comes in contact with 
the insects either in the air or while 
at rest The _ residual sprays are 
slower-acting but are effective ovel 
a longer period of time as they are 
sprayed directly on the surfaces 
upon which the flies rest, and little 
is lost due to evaporation or drift- 
ing. These sprays can be prepared 
from wettable powders or emul- 
sifiable concentrates of malathion, 











Overshadowing the now inadequate storage facility it replaces, 
this modern elevated structure places 300,000 gallons of water 


in reserve to meet demands of Parkville Water Co. customers. 


Cost estimates available on request 


THE DARBY 


‘Kansas City 


CORPORATION 


Kansas 


Dow ET-57, or Diazinon to form a 
2 percent suspension which is dis- 
persed at the rate of 2 gallons pet 
1,000 square feet. Mosquitoes may 
also be found in dumps, where they 
breed in containers holding stagnant 
water. The residual sprays men- 
tioned previously are suitable fo 
spraying the dumps, the containers, 
and the surrounding trees, shrubs, 
buildings, etc., where adult mosqui- 
toes rest during the daytime. Hand- 
operated sprayers or large powe! 
sprayers or fog generators are avail- 
able; the selection should be based 
depending upon the area to be 
sprayed and other factors. 

“Application of Insecticides at 
Dumps.” By G. C. LaBrecque 
Pusiic Works, July 1958 


A Planned Landfill 


Operation 


In May, 1954, Ames, Iowa adopted 
landfill method of 


refuse disposal. For the past two 


the sanitary 
years the city has practiced the 
area method of fill on a site be- 
ing developed for future industrial 
use. The article deals more with 
the control 


| 


rather than the ac- 
tual operation of the sanitary land- 
fill. The following steps were con- 
sidered in planning for future devel- 
opment of the property: 1) Develop 
an overall street plan to serve the 
area. 2) Design necessary utilities 
for the area. 3) Establish final con- 
4) Develop 


an overall site plan for the area 


tour map for the area 


The street layout as planned prior 
to the start of landfill operations 
makes certain that no refuse will be 
deposited in a street or alley right- 
of-way, as this could complicate in- 
stallation of utilities and 
street There were no 


future 
surfacing 
utilities in the area so the sanitary 
sewer and water main extensions to 
the area were designed and the 
main trunk lines may be constructed 
in the next few years. A _ storm 
sewer system was designed and is 
being constructed in stages imme- 
diately ahead of filling operations 
Natural gas, electricity and tele- 
phone service can be supplied as 
needed. Finally an overall site plan 
is now in the making. AID. Inc 
(Ames Industrial Development) is 
working with architectural consult- 
ants on this plan for good industrial 
sites on the land in question. It was 
estimated that some 15,200 tons of 
material was hauled to the site dur- 
ing the first year’s operation at a 
cost of $24,611.56, or a per ton cost 
of $1.62. 

‘Bury Garbage According to 
Plan.” By J. M. Carpenter and Lloyd 
A. Dove. The American City, June. 


PUBLIC WORKS for August, 1958 





* 
NEW Wedge-Lock JOINTS 
WEDGE In! Patented Wedge-Lock Joints wedge in and 
ca 


lock tight in one simple, easy operation... in 

LOCK TIGHT! continuous compression . . . provide the tight- 

#  estline...stop infiltration and root penetration 

, 7 . . . give easier, faster installation . . . keep 

Stop Infiltration and Roots installation costs down .. . permit strict ad- 
herence to engineered sewer designs . . . last 

as long as the world’s longest-lasting pipe 


LIKE A RAILROAD COUPLING... 
WEDGE-LOCK JOINTS 
WEDGE IN! LOCK TIGHT! 

IN ONE SIMPLE, EASY OPERATION 


aia 


Always specify Vitrified Clay Pipe with Wedge- 
Lock Plastisol Joints. 

Write to Listed Manufacturers for literature 
or an actual Wedge-Lock demonstration. 


* Patented. T.M. Reg. U.S. Pat. Off 


Wedge-Lock CLAY PIPE 


THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 


Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 
Cannelton Sewer Pipe Company, Cannelton, Ind. Clay City Pipe Company, Uhrichsville, Ohio 
The Evans Pipe Company, Uhrichsville,O. Gladding, McBean & Company, Los Angeles 54, Calif. (sold under trade name," SPEED-SEAL"’) 
The Logan Clay Products Company, Logan, Ohio Oconee Clay Products Company, Milledgeville, Ga. 
Pacific Clay Products, Los Angeles 54, Calif. Pine Hall Brick & Pipe Company, Winston-Salem, N.C. 
Pomona Terra-Cotta Company, Greensboro, N.C. The Robinson Clay Product Company, Akron 9, Ohio 
Graff-Kittanning Clay Products, Worthington, Pa. Superior Clay Corporation, Uhrichsville, Ohio 
The Stillwater Clay Products Company, Cleveland 16, Ohio 
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Storm Water he total capacity to be provided in 42-in. reinforced concrete trunk 
Drainage he ‘Y area was determined to sewer which is about 5,600 ft. in 

In 1954. ¢ —— i . 52 cfs. The existing sewer had a length and enlarges gradually, to 
lai. Teena in dabei: marae ol a capacity of 6 cfs thereby leaving 46 accommodate additional drainage 
: fs to be provided by the pumping areas, from 42 to 54-inch at the out 
.s. This was provided by two fall of Albert Lea Lake. In 1957, the 
opeller pumps cle tthe capac- City constructed another storm 


10.400 gpm pumping into a water pumping station of 10,600 gpm 


developir 


ce main op- capacity, discharging into a 30-in 

head of 37 einforced concrete outfall sewer of 
of 42 feet 200 ft. length The City has com- 
pleted plans for a third storm wate 


] 
iy con- 


dumping station wnhicn 1s proposed 
ced con- . ‘ ‘ 


oximately 36,000 


times the 


or construction in 1958 

“Line Storage Reduces Storm 
Water Pump Sump Size.” By Ray 
nold O. Folland. Pusiic Works, 
July 1958 


Storm Sewer 
Construction Cost 


In Milwaukee, although re 


little difference in the mileage of 

. 
; storm and Sanitary sewers con- 
TO : structed under an annual seven- 


nillion-dollar program, the cost of 


INSTALL CUTTING-IN | orm sewers has been, two-thirds 


of total available funds Consequent- 


TTER ‘ ly, it is important that the sewe) 
VALVES FOR BE - designe) give propel consideratior 
F to the economics of various types ol 

, construction. The City uses the 

. rational method of determining run- 

off, with a 3\2-in. per hr. intensity 


for a 15-minute duration as a de- 


sign basis. Sizes and slopes are de- 


termined by using the Chezy 
mula with Kutter’s coefficient 
circular conduits and Manning’ 
formula for box sewers and 
channel design. In a study of 
bid prices of storm sewer construc- 
tion for the last three-year period, 
the prices were averaged for each 
size and each type of constructior 
The average lineal foot prices were 
divided by the cross-sectional area 
to find the average cost per squaré 
foot of cross-sectional area. A tabu- 
lation of sizes, types, and cost pe 
square toot showed that the City 
has obtained its “‘best buys” in hy- 
MECHANICAL JOINT draulic capacity with the reinforced 
yncrete box sewers and large di- 
M & H Cutting-In Valves and Cutting-in Sleeves have mechanical ameter monolithic reinforced con- 
joints designed to work with various classes of cast iron pipe. By crete sewers. The overall range ol 
cutting a short section of correct length out of an existing pipe line, osts 0! all types and sizes was $1.1 
the Sleeve and Valve are easily installed by unskilled workmen. to 340.90 per sq. It. of cross-sectional 
z i ‘ area. The 12-in. storm sewer, whicl 
The Cutting-In Valve is the same design, construction and materials ile te ciate eiteat oats 
as M & H A.W.W.A., double disc gate valves, except for the pian 7 ag vig, Mom 


: expensive, 1S shown to be $5.50 
mechanical joint and connections designed to work with various 


y costly ona square-foot basis 
outside diameters of different classes of pipe. These valves ore “Beonomics of Storm Sewer De- 


available with O-Ring seal or conventional stuffing box. Sizes, 4” sign.” By Walter P. Schmitz. Ameri- 
through 12”. Write or phone for details. can Public Works Association En- 
gineers News Letter, June, 1958 


RA & | VA LV E /* D Sewage Works 


AND FITTINGS COMPANY | | Sener Tretiing 


Many small and medium-sized 
ANNISTON, ALABAMA sewage treatment plants neve pro- 
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duce the expected results for one 
of a number of reasons. The key to 
the situation in any case, and the 
most important factor in effective 
sewage treatment, is the plant oper- 
ator. The purpose of this paper is 
to take a look at his problems and 
to summarize the results of the pro- 
gram in the State of Iowa that is 
designed to help the operator help 
himself. It also suggests that the 
Federation of Sewage and Industrial 
Wastes Association or the U. S. Pub- 
lic Health Service assume the re- 
sponsibility of coordinating the best 
parts of the many successful train- 
ing programs in order to develop 
the most successful program possi- 
ble. Such an approach might be 
outlined roughly as follows: 1) 
Correlate, draw from, and_ build 
upon current successful programs 
2) on request, help local groups de- 
velop their own training and cer- 
tification programs; 3) direct the 
development ol such operatol serv- 
ices as a simple laboratory manual 
and a safety program; and 4) work 
toward a public relations program 
particularly aimed at helping re- 
sponsible public officials understand 
that the most economical sewage 
treatment is achieved by operators 
who are well qualified, well trained, 
and well paid. The education pro- 
gram in Iowa, which has been in 
operation for two years is under 
the joint sponsorship of ISIWA, the 
State Health Department, the State 
University (Iowa City) and the 
State College (Ames). During these 
two years, a total of 200 operators 
have completed the course and 91 
have qualified for certification so 
that the State of Iowa now boasts 
over 250 certified operators and a 
continuing, enthusiastic demand fo1 
operator training 

“Operato! Training—The 
Effective Sewage Treatment.” 
Harris F. Seidel. Pusir 
July, 1958 


Algae Effects 
on DO and BOD 


Cooperative state-industry stream 
studies were conducted jointly dur- 
ing 1955 and 1956 by the Wisconsin 
Committee on Water Pollution and 
the Sulphite Pulp Manufacturer’s 
Research League, Inc. These studies 
were directed toward evaluation of 
stream loading and purification ca- 
pacity. As the studies progressed, it 
became apparent that it would be 
necessary to evaluate the effect of 
algae on the purification capacity of 
the stream. Attempts to evaluate 
this effect were made in 1956 in 
conjunction with the cross-section 
surveys of the Fox River which 
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g CONCRETE GUNS 
c0 and CONTINUOUS 


MIXERS 


FASTEST, AND MOST 
PROFITABLE METHOD OF 
CONCRETE CONSTRUCTION, 
REPAIR AND 

RESTORATION. 


i. building swimming pools, 
irrigation ditches, retaining 
walls — in repairing curbs, 
streets, roads and bridges — 
from the biggest construction 
project to the smallest repair 
job, nothing is more versatile 
or more efficient than an 
AIRPLACO Concrete Gun. 
Investigate today the better 
and more profitable AIR- 
PLACO way of gunning con- 
crete and other aggregates. 


WHAT ARE YOUR 
PRODUCTION REQUIREMENTS? 


AIRPLACO Guns are avail- 
able in a wide range of sizes 
and production capacities to 
fit your job requirements... 
from 1% to 8 cubic yards per 
hour production... more with 
a 500 or 600 cfm compressor. 


FREE CATALOG 


See your equipment distrib- 
utor or write direct for the 
AIRPLACO complete line 
catalog. 


See us at the Public Works Congress-Kansas City, Mo. in Sept.- Booth B45 & 46 


© Pees PLACEMENT 


GAuRPLACO VV EQUIPMENT Co. 


1013 WEST 24TH ST. - KANSAS CITY 8, MO. 


MANUFACTURERS OF ADVANCED DESIGN CONCRETE GUNNING, 
MIXING, GROUTING AND SANDBLASTING EQUIPMENT. 








DEPENDABLE 
SOIL SAMPLING 
EQUIPMENT 
IS NO PROBLEM 
FOR THIS 
DRILL CREW 


With a contract to 
obtain representative 





samples of the soil strata 

along the center line 

of an important link 

on the new Interstate 

Highway System, this 

contractor is using the 

S&H Split Barrel 

Sampler for recovering samples in this immediate area. At the next 
location, sampling for a bridge foundation, the S&H Shelby Tube 
Sampler will be utilized to recover the undisturbed samples that 
are necessary 


Sprague & Henwood’s sampling equipment is designed for long, 
dependable service with a resulting minimum cost. The complete 


line of sampling devices and equipment is described in the new 
Bulletin 300 


SPRAGUE & HENWOOD, Inc. |S: 


SCRANTON 2, PA. H 


MEMBER F: DIAMOND CORE DRILL MANUFACTURERS ASS 














New York — Philadelphia — Atlanta Pittsburgh — Grand Junction, Colo. — Buchans, N.F. 


EXPORT REP.: PHILIPS EXPORT CO EAS 42NL N.Y 7, N.Y. CABLE ADDRESS: PHILYORK 








Ready, reliable 
on-the-job electricity 


Use time-saving portable 
Kohler electric plants for 
floodlights, power tools, on 
sewage, water main and street 
repair jobs. When regular elec- 
tricity is interrupted, Kohler 
plants keep sewage treatment 
and water filtration equipment 
operating. Sizes: 500 watts to 
100 KW gasoline, 10 KW to 100 
KW diesel. Write for folder 


Model 2.5MV55, 2500 watts, 180 cycle, B-36. 


230 volt, 3 phase AC; with combination 
115 volt D.C. Manual start . 
pn : KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


Enameled Iron and Vitreous China Plumbing Fixtures + Brass Fittings 
Electric Plants «+ Air-cooled Engines «+ - Precision Controls 





forms one of the major drainage 
basins in Wisconsin. The two prin- 
cipal sources of wastes of man-made 
origin being discharged to the 
stream are from the pulp and paper 
industry (treated and untreated), 
and treated sanitary sewage. Sev- 
eral additional sources of organic 
and inorganic matter reach the 
stream and can be expected to have 
material effect upon the total load- 
ing assimilated. The effect of algae 
in streams is recognized as having 
some significance, but there is little 
information in the literature on 
effects. The main questions 
for which answers were sought by 
the preliminary experimental work 
were: 1) What nce, if any, 
does the presence of algae have on 
the laboratory BOD determination? 
2) What influence, if any, do in- 
creasing amounts of algae have on 
the laboratory BOD value? 3) What 
difference occurs in oxygen usage 
rates between samples containing 
algae which are incubated in the 
dark and in the light? 4) What in- 
fluence, if any, does the presence of 
dead oO! dec ompo ed algal cells have 
on the BOD determination? Because 
of the length of the report, it has 
been arbitrarily divided into two 
parts. In Pa I here is set forth 
the above questions f which an- 
swers were sought, the techniques 
used, ! l S yf observations on 
algae counts are enumerated in sev- 
eral Tables, and th ‘ffects of algae 
n Tabl to 5, and Fig- 
which will 
appear in the next issue, will con- 
tain data in Tal >) and Figures 3, 
4 and 5, as well as pertinent discus- 
sion of the re | 
“Algae and Their Effects on D.O 
and B.O.D. By Theodore F. Wis- 
niewski. Water and Sewage Works. 
June, 1958 


Other Articles 
“The Uniflow Tank.” Part II of 
covers the experimental work on Y 
improved sedimentation tank, and 
presents three diagrams prepared to 
engineers in the design of set- 
tanks. By James L. Dallas, Wate: 
Sewage Works, June, 1958 


“High-Rate Digestion.” In this article 
the author states the fundamental con- 
cepts of high rate digestion and dis- 
cusses loading parameters, detention 
time, limitations, and advantages of the 
process. By Clair N. Sawyer. Water 
and Sewage Works, June, 1958 


“Effects of Synthetic Detergents on 
Sewage Treatment Problems.” An ap- 
praisal of the problem of syndets and 
how they are likely to affect sewage 
treatment processing in the years 
ahead. By Clair N. Sawyer. Sewage and 
Industrial Wastes, June, 1958 
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Installed in Lake Isle Estates “Show House” near Scarsdale, N. Y. 
Architect —Samuel Paul, A.I. A. Builder—Allan V. Rose 


Are your codes as up-to-date as 


BERMICO 


and the modern homes it’s made for ? 


B ERMICO PIPE is solving house-to-sewer and house-to- 
septic-tank connection problems for modern housing 
everywhere. Builders have learned that they can’t buy 
and install a more efficient, root-proof sewer pipe for 
less—and it lasts and lasts. 

Authorities across the nation are changing munici- 
pal codes to include Bermico because... 


BE RMICO' Bermico Bituminized Fibre Pipe 


Exceeds Federal Specification SS-P-356 


for house to sewer or septic tank 
This means that Bermico— made of tough cellulose 
|:} 3 RMISEPTIC:’ fibres thoroughly impregnated with coal tar pitch— 
surpasses strict Federal Government requirements for 
Water Absorption—Crushing Strength—Chemical and 
Kerosene Resistance—Hot Water Resistance—Heat Re- 
sistance— Resistance to Flattening—Beam Strength. 
Do you include Bermico Fibre Pipe in your codes? 


BROWN ag COM PAN Y It’s a real boon to any community. For information 


about communities that have put Bituminized Fibre 
General Sales Offices: 150 Causeway St., Boston 14, Mass. Pipe in their codes, write Dept. EB-8, 
Mills: Berlin, N. H.; Corvallis, Ore. office. 


for septic tank disposal fields 


our Boston 
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Awards for Outstanding Water and Sewage Facilities in Florida 


f 


o! some ol 
cities cited by 
Health recently fo 
ing water and sewage plant 
are snown here 


ntation oI aw: 


| m left to 
Berkstresser, directo 
lities, Panama City; Dav 
ector, Bureau of Sanit 
ing, State Board of 
who presented th 
Jackson, Cosn 
Petersburg Ed 
water plant su] 
Winter Haven: (st: 
right) Kenneth 


in¢ 


ry A 
Wate & 
identon Richa) 
St. Augustine Wate: i 


t t I Dest operated pri- hitration wate lant, ve 10,000 
H. Case, superintend- nal treatment water plant, 


B 


ove opulation; Bradenton 


t ary best trick- 
Haven Sewage Plant 10,000 population; Miami—best ac 


7] 
- ing fhiiter sewage 


P ; 1] . > y + ‘ r ) 
vere as follows: Pana Vat sluage sewage treatment 


treatment plant, 
ver 10,000 population; St. Augus- 
Tampa tine—best | 


ma City 


treatment 


best operated sew: 10,000 population; " ime softening water 
any class perated primary sewage plant 
Petersbu best li l l t 


ove 10,000 popu- 25.000 


serving between 10,000 and 
25,000 populati { 


population; Winter Haven 
Ss oagulation and Dest prima 





HERE’S WHY 
MANY CITIES INSIST ON 


ADAMS 
Swimming Pool Filters 


@ LOWER INSTALLATION COSTS 


v j é : mn , fraction of the floor spa 
2 
“ ¢ = require massive concrete f 
| \ ; @ TROUBLE-FREE OPERATION 
ea (f 


issemble it for iCanineg 


y 


‘ Yours is the only diaton 
} _— oo that works 

32 ) ‘ @ PERMANENT PORO-STONE MEDIA 
Varre, rros solve ; 


rosion ana electroiyti acti 


e LINCOLN PARK VILLAGE POOL, T 


onawanda, New York, 3: gallor 
@ Engineer <rehbie 


1 & Krehbiel, Kenmore, New Y<« 


, @ QUALITY IN EVERY PART t 
mpany, In 


fainies 


ind nuts for the tubes valvanized fo 

plates and clips three coats of vi 
sand blasted inner surfaces 

\wIMmMiNng , 

Dilser installation. The The R. P. Adams Company is the nation’s manufacturer 

filters are avatlable in of filters exclusively for municipal, commerci 


institutional 
pools 


For detailed information, write schnical Bulletin 
Of 


It was prepared to help swimming pool 
t 


svatlable hiter problems 


do not offer , Our diatomite filters for municipal water supplies: is 
for backyard : : in Bulletin 651. Ask for it at the same time 


liscussec 


R. P. ADAMS CO., Inc. « 





228 East Park Drive, Buffalo 17, N. Y. 








PUBLIC WORKS for August, 1958 





plant, under 10,000 population; Carol 
City Subdivision, Dade County 
best activated sludge sewage treat- 
ment plant serving less than 10,000 
population; Homestead—best trick- 
ling filter sewage treatment plant 
serving less than 10,000 population; 
Atlantic Beach—best primary wate 
treatment plant serving under 10,- 
O00 population; Florida State Hos- 
pital, Chattahoochee, water plant 
best coagulation and filtration wat 
plant serving under 10,000 popula- 
tion Brentwood Estates Subdivi 
sion, Broward County—hbest lime 
ig water plant s« 
10,000 population 


Summer Survey School 
for High School Graduates 

Forty Michigan high school 
uates Nave qualified for an 8-week 
course in surveying at the U 
ity of Michigan summer §surve} 
school at Camp Davis nea Jack- 
son, Wyoming. The school is spon- 
sored jointly by the University’s 
School of Engineering, the Michi- 
gan Road Builders’ Association and 
the Michigan State Highway De- 
partment 

The group were top qualifiers 
a field of 68 students who took a 
‘competitive civil service exXamina- 
tion. Entrance requirements in- 
cluded completion of trigonometry 
courses in high school. The summe1 
course at Camp Davis is intended 
to stimulate interest in highway 
engineering and to provide future 
engineers for the Department. It 
covers the fundamentals of elemen- 
tary surveying (measurements with 
a tape, level and transit) and its 
application to highway surveying. 
The material covered is equivalent 
to a course in elementary surveying 
and about half of a course in route 
surveying 

Most colleges and _ universities 
will accept the work done at Camp 
Davis as partial credit toward the 
completion of surveying require- 
ments for a degree in civil engi- 
neering. 

Students completing the Camp 
Davis summer course will have the 
choice of continuing their engineer- 
ing studies in college, or joining the 
Department as engineering aides. 
Those going to college will be given 
educational leaves by the Depart- 
ment and will have jobs waiting for 
them next summer providing they 
take engineering courses in the 
meantime. Full-time jobs with the 
Department will be available to 
those who continue in college and 
work summers for the Department 
until graduation. 
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To give you a money-savin’ edge... 


HYDROCRANE’S BUSY BOOM 
PICKS UP EXTRA JOBS—CUTS COSTS 





This hydrocrane takes full advantage of its telescoping boom 
in digging a 100-ft. trench 7 feet deep. The trench is an 
extension of a City of Green Bay, Wis., 10-in. water line. 


Boom swings left and right . . . telescopes in and out 
moves up and down—at the flick of a lever. That's how 
Bucyrus-Erie’s all-bydraulic Hydrocranes can get in more jobs 
per day, cut costs of digging trenches, manholes, hydrant pits; 
laying pipe, valves. With this boom, you can change boom angle 
and swing or telescope at the same time —a real money-saving 
edge for you. 


And, there's plenty of reach. Boom telescopes hydraulically 
8 feet on the 5-ton H-3, 12 feet on the 12-ton H-5. For longer 
reaches, 10 and 18-ft. jibs are available for the H-3 — 10 and 20-ft. 
jibs for the H-5. 


Then, for fast between-job travel, the boom retracts neatly 
into a compact unit that nests over the cab . . . makes the machine 


legally transportable in terms of overall length, (less than 35 
feet overall). 


Your Bucyrus-Erie distributor is ready to show you this busy 


boom that gives you a money-saving edge. 


BUCYRUS 
at > 


246H58 


South Milwaukee, Wisconsin 


A Familiar Sign at Scenes of Progress 


OTHER HYDROCRANE MONEY-SAVING EDGES: 
®@ low-cost new or used standard commercial motor truck mounting 
@ short tail swing for close-quarter jobs 
@ quick setups and knock-downs, open road speeds up to 50 mph 
@ precise, smooth hydraulic control and power 


ee . - ed 





vidinte 





Prepared by 


ee CLAYTON H. BILLINGS 
PUBLIC WORKS DIGESTS eee 


—o 
THE INDUSTRIAL WASTE DIGEST 


Flotation as a Waste prior to digestion. In t: 
Treatment Measure l1uSstrial wastes, a number or suc- 









gree ol dispersion 




































































































ol the wastes, and specimens ot 
Although flotation has been in us¢ esstul : installations have been marine bacteria and plankton were . 
for 50 years, it was applied in the reps ted, these relating mainly to studied. It was concluded that dis- 
mining and paper industry almost oil, paper and food processing posal could be accomplished in this 
exclusively until 1942, and only Flotation has economic advantages manner with only slight effect on 
since that date has its use in waste ver sedimentation, considering the the organisms present. The concen- 
treatment been developed. As ap- average detention time of 20 min- tration of the waste can be kept low 
plied in the mining industry, all ‘is _— and overflow rates of e gpm by a slow pumping rate and by 
admitted either unde pressure Po = and the use of prefabri- keeping the barge underway at the 
through diffusers or by mechanical cated and assembled units. Power ill speed of the tug. It was found 
means, with chemical conditioning . a wee Hae, and chemical that the disposal area had sufficient- 
agents added to the ore slurrv to ost must be b amaicted red ’ ly cleared of waste n 6 to 8 hours 
facilitate the inclusion of metalli Flotation Treatment os Sewem to near the threshold toxicity level 
concentrates with the froth and t sen Industrial Wastes.” By E. Sher- to plants and below the lethal level 
permit the iain whatieaieln te man Chase Sewage and Industrial to animals. To avoid possible con- 
settle. In waste treatment, chemicals Wastes, June, 1958 tamination of bottom deposits of 
may not be required. The “savealls” fishing grounds through slow diffu- 
of the paper industry involve dis- Chemical Waste sion at the 50 to 100-meter level, it 
solving air in the white water prior Disposal at Sea s believed necessary to begin dis- 
to its admission to the unit. The air To overcome air pollution prob- posal beyond the 400-fathom line. 
is either educted on the suction sid leone at tts Theor Dark Texas, plant “Deep Sea Disposal of Industrial 
of the feed pump or admitted to th: caused by attempting to burn Wastes.” By Donald W. Hood, Ber- 
discharge side of the pump unde1 wastes consisting of chiarinated nadette Stevenson, and Lela M 
pressure. The white water contain- 1ydrocarbons, the Shell Chemical Jetfrey, Texas A. and M. College 
ing air dissolved under pressure is Corp. investigated ocean disposal Industrial and Engineering Chemis- 
passed through a closed retention nethods. The waste is moved by try, June, 1958 
tank to permit the release of un- barge in 1100-ton quantities at the 
dissolved air bubbles. From this the end of a 1200-ft. hawser by a tug- Bedspreads 
waste is admitted to the flotation boat. After the barge reaches the Beget Syndets 
tank through a control valve. With lisposal area, 110 miles south of In Dalton, Ga., some 30 textile 
the pressure drop, air is released Galveston, the wastes are pumped plants employing 4,000 people are 
from solution, carrying with it to overboard into water depths of 200 engaged in making chenille bed- 
the surface the fibrous suspended to 88 fathoms. Samples of water at spreads, robes, bathmats, carpets 
matter. Chemicals for floc improve- various depths and of muds were and toys, much of it by hand. The 
ment can be added at several points analyzed for organic chloride to products require specialized laun- 
ahead of the flotation tank. Some 
flotation units in current use take 
advantage of the fact that many . oe - 
} 1 “i Xt Mr AYY 
wastes already contain flocculent NFLUENT & FLOATED 
matter and consequently introduce RAW PRESSURIZEL SOLID 
the air dissolved in the clarified NFLUENT EFFLUENT ° 
effluent rather than in the raw 
wastes to avuid breaking up the a 
floc in pumping. Flotation can also al f TATION | 
take place under vacuum, with ai! _ $ NIT | ’ 
present under normal pressure. A eee a 
review of the application of flota- ’ rn, ILET ; 
tion principles to sewage treatment hi . 3 t REATEL 
a \ J od | FFE ENT 
shows that there are but few plants CULATE! r lati nt 
of substantial size with more than 
a few years of experience. There PRE oor -ATED 
are, however, a number of locations RETE pial tecche 
where consideration is being given CENTRIFUGAL 
to its use in place of sedimentation, PUMP 
for clarification of the mixed liquo 
from aeration units in activated 








Sewage & Industrial Wastes 


sludge, and for sludge concentration @ FLOTATION flow diagram showing effluent pressurization and recirculation. 
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OVERFLOW 


DORRCLONE UNIT _s 


UNDERFLOW CHAMBER 


DIAPHRAGM VALVE 


MANA 


x. 
SAN 
— 


TO SAND PIT ——————> 


\ 
‘ 
NN 
N 
\ 
‘\ 
‘\ 
\ 
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GATE VALVE TO SYSTEM —————_——_-> 


Continuous, positive removal of practically all undesir- 
able sand and silt 


without use of any power other than 
pressure supplied by the pump! That’s what you get with 


the new DorrClone desanding system! It’s today’s simplest, 


lowest cost, most practical method of desanding well water— 
P| pays for itself over and over by reducing sanded mains, exces- 
sive wear and plugging of meters and abrasion 


ging of appliances. 
Heart of the system is in the DorrClone unit, 


; a cylindro- 
conical shell, shown diagrammatically above. In operation, raw 
SYSTEM f feed water enters tangentially under pressure at the top. A 
vortex action is created, throwing sand particles to the walls 
of the cone and down to the underflow at the bottom. Sand-free 
water at the center of the vortex flows out the top to storage, 

FORE WELL a treatment plant, or directly to the mains. 
The simplicity of the DorrClone desanding system is dem- 
onstrated in the installation at Hobbs, New Mexico, shown in 
WATER the small photo. Units may be designed to suit practically all 
well water systems. For full information, write for a copy of 

Bulletin No. 2507. 


T.M. Reg. U.S. Pat. Off 


JORR- COniweR 


WORLD - WIDE RESEARCH + ENGINEERING + EQUIPMENT 


sTrTaanareoe © cQonwnmecriedcw YF 
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dering to prepare them tor market- 
ing, resulting in the discharge of a 
large quantity of synthetic deter- 
gents into the city sewer system 
The characteristics of the sewage 
include periodic high concentrations 
of salt, 2,000 to 3,000 ppm: an odo: 
of chlorine; very little turbidity 
and rapidly changing colors. Studies 
of the efficiency of the primary 
settling basin of the trickling filte 
type sewage treatment plant showed 
that very little BOD removal oc- 
curred in this stage and lower than 
anticipated removal took place 
the trickling filte: 

“Syndets Kill Settling Efficiency.” 
By Robert S. Ingols. Wastes En- 
gineering, June, 1958 


Storm Drainage and 
Waste Treatment 

The General Electric 
Schenectady produces | ’ 
larger size generators and motors 
With the Mohawk River as a source, 
the industrial water use amounts to 
28 mgd. The problem of storm 
vater runoff and waste disposition 
has been difficult because the loca- 
tion of the works is in a low- 
elevation drainage basin. With 


nt 
all 


p 


| 
expansion and even with attendant 


Val 


addition to existing drainage ar 
sanitary sewers’ throughout 


New ROTO-B 


Motor driven paddle-type : " REPLACEMENT 


bin level 
For automatic bi 


n level indication : .e } NEEDED 
or control of bulk materials. Par- a Sit aaa ita 
ticularly suited to applications on TRANSIT - LEVEL 

: pil aa aa 
bins subject to pressure or vacuum. $285.00 : alter you 


EXPLOSION-PRO 


U. L. listed units available ' acquire a 


BIN- 
DICATOR® 

The original dia- 
phragm-type bin 
level indicator. In 
successful use for 20 
yeors. 





UNIT 


low pressure air to restore flow You 
to dry, pulverized materials 


which tend 
in storage. 


THE BIN-DICATOR CO. 


13946-W2 Kercheval « Detroit 15, Mich. 


AIR 
SUPPLY 


WE SELL DIRECT - PHONE OR 


BIN-FLO¢ placed during your entire remaining professional 
Assures gravity flow of career should be in YOUR equipment 


pulverized materials FREE 10 DAY TRIAL SO sure are we of your recep 
BIN-FLO UV w. Bin-Flo Aerator units in bins, 
chutes, etc. 


Write for detailed Literature 


years, inadequacies were still ap- “Electrical Manufacturing Plant 
parent during heavy rainfalls. A Waste Problems.” By F. Horrocks, 
survey was made in 1950 by con- General Electric Co. Sewage and 
sultants with the assistance of plant Industrial Wastes, June, 1958 
personnel in the interest of devel- 

oping a long range plan The study Dust and Fume 


ncluded estimation of storm wate Recovery Systems 


flows, which led to the conclusion The engineering design consider- 


that the storm water handling ations for industrial dust and fume 
capacity would need to be 420 mgd ecovery must consider present and 
and that for waste processing 33 proposed ordinances; public and 
mgd. With storage in the system labor relations with regard to plant 
amounting to 320,000 cu. ft. and cleanliness and stack appearance; 
pumping capacity 285 mgd, it ap- means of disposal of collected dust; 
peared that expected flows could be future plant expansion; removal of 
handled satisfactorily. In designing 


gases and odors; and removal or 
1e treatment plant provision was reduction of the stack plume. Con- 
made for bypassing storm wate trol measures at the source include 
flows around the oil separating changes in the process to reduce 
facilities. The average waste analy- dust loss, elimination of source of 
sis showed that the concentration of air infiltration and recycling of dust 
warrant treatment for their remov- among other adverse operating con- 
netallic ions was not sufficient to litions. Control equipment con- 
l. Consequently the treatment siders the engineering problem of 
esolved itself into removal of collector selection with judicious 
oils by flotation and choice of alternate types. The ex- 

associated solids by periences of electric utility com- 

screens were placed panies with coal burning generator 

pumps and a grit re- stations illustrate the problem of 

noval system preceded the oil ollected dust disposal. For 25 
separators. Operation of the separa- years, efforts have been made to 
yx and analyses of the effluent use fly ash as a concrete additive 
that the oil load to the river and considerable amounts have been 

below that which ld used, but the unused quantities of 


trouble fly ash in some metropolitan cen- 





NO) 


IN-DICATOR‘: 


indicator 


OF 


Model 38-bF 


WARREN-KNIGHT Instrument 


The design and construction of these superb instru 
ments is so superior and so different that it is prudent 
to investigate them. After all, an instrument that can 
promise a very minimum of repairs and maintenance 

and does promise that it will probably never be re- 


tion to this magnificent instrument that we offer it 
» use small volume, FREE for 10 days trial test on your own work sites 
will find that over 40 superior advantages will 


. Save you Ul >, Concerning th unique instrume 
to pack and bridge ive you time, conce g this que in nent 


Ask for Bulletin P-88 that lists Full Details. 


or call 


VAlley 2-6952 ‘Our WinA Vow, 
ea \' th 








136 N. 12th St., Phila. 7, Pa 
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ECAUSE it ‘‘gives the best resistance to sanitary sewage’’, more 
B than nine miles of Vitrified Clay Pipe were specified for San- 
dusky, Michigan’s new sewer system and treatment plant. Under- 
drains of Clay Channel Pipe were installed in the treatment plant 
sand filters to handle the highly-corrosive wastes encountered in 
this severe service. Because Vitrified Clay Pipe is the only pipe 
that is chemically inert, it is the only pipe capable of year-after- 
year service in filter underdrains. Clay Pipe is not affected by the 
corrosive action of chemicals and gases found in sewage . . . does 
not corrode or deteriorate under any conditions. 

When your city plans sewer improvements, protect the long- 
term investment with Vitrified Clay Pipe . . . the only pipe with 
all the features you can trust. 


CONSULTING ENGINEERS: Spicer Engineering Company, Saginaw 
CONTRACTORS: Taylor Construction Company, Saginaw 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., SE. Long St, Columbus 15, Ohio + 703 Ninth & Hill Bldg., Los Angeles 15, California + Box 172, Barrington. Illinois + 206 Mark Bldg., Atlanta 3, Georgia 
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ters 1S sO enormous that it must be 


s . 
hauled for 


barged to sea 


pumped or landfill o 


Evaluation of Air-borne Particu- on projects ranging from Interstate 
Atmospheric Pollution Stud- freeways to farm-to-market roads, 


Mar 4 >< aaa . 
Morris Katz, H. P. Sanderson and including city streets, airfields 


A check list is given 
ec - , ' Porauson met} ea 
showing collector applications for . ¥ — on. A method of and shoulders. Typical construction 
rari y we . ing wurly ariations in -on- 

various operations of some indus- pies i eerie: fae procedures for both subgrade and 
r Pe: f° ation for small samples that con- 
tries to serve as a guide for equip- base courses are shown. Also shown 

be assessed gravimetrically was 

: ’ developed. Analytical Chemistry, July, 
dry and wet electrostatic precipita- 1958 


ment selection. It covers the use of graphically and by actual field ex- 
changes soil 
1 


lowering of 


amples is how 
Portable Automat Alarm for De- characteristics, 

t tection of Toxic Agents Atmos- I and hrinkage, ncreasing 
and cooling chambers ( W phere.” By J. C. Young, J. R. Parsons, rength and ability, and expe- 


tors, baghouses, reverse-jet filters, 
cyclones, scrubbers, 1 
draft loss mechanical col 


Where 


for auto- const! ng wet 
piece of » mat =) ietecting th i rie : weather ! ‘rvations Ifo show- 
the des ul = Pitino 4 a lm w National 
iffes an ; 1a ytical Chemistry J ily, 1958 ie / ination. 925 5th St.. N 

ss “A Review of the Literature . 


Varial Base 1€S 


Dust and Fume Recovery Systems 
By Richard O’Mara and Carl R 
Flodin. Journal of the Air Pollutior 
Control Association May, 1958 


Article Wins Award 


Second 
im prox ng, pickling, plating, l poration Annual I Papers 
Other Articles nd paper, tan \ xtile, wool sx contest was award to Frank R 
of : nd radioactir vastes. Sewag irde for his article entitled “Sew- 
T a Modern Shop- 
peared in the 
ition of the chemical engineerir Noveml PUBLIC 
l Lime Stabilization Movie Worxs. Entries submitted in this 


al Engineering Aspects 
Air Pollution Control.” by Marcus Sit- 
tenfield. The comparatively recent re 
ogn ‘ 
phases of this problem has sulted j 
emphasis being placed by the designer Available 
of control apparatus on the eli tior ee — ln ; ) Dravo prod- 
of smoke and particulate matter fror : 4 ‘ a 7 ee ; " eeey The 


test ons ol echnical papers 
) IIT + | 
prizes are 
m a $500 
sure to eliminate ; s is a ‘ 
ller | ge 4} tional sime Ass atio! nh 2: hirst prize t I honorable men- 


tremendous challen 


Air Pollution Cont 
co. UNIT 


1958 
Four size 4 Carballs at Kansas City, 
Mo. burn either gas or oil to pro 
duce max. of 40,000 Ibs. CO2/ day. 
Size ““O" unit at right produces 570 
Ibs. CO2/day for Jefferson, lowa 
Water Plant. 


gaseous effluent, but the growir 


20 entries are 





Th , ALY ae oe 
“Process CARBA 








Walker Process now offers carhonation units for all lime softening plants from 
the very small to the largest. Sizes range from the new "OO" unit with mini 
mum capacity of 55 Ibs. CO2/day to the No. 4 at maximum output of 10,000 
Ibs. CO2/day. Engineers can readily provide an entire carbonation system by 
simply specifying the appropriate size CARBALL 
Process SPARJER diffusers assuring 


100% Combustion « Economical Operation « Unique Absorption Method 


in combination with Walker 








50% More CO2 « Clean, Tasteless Gas « Factory Tested Package System 


Write for bulletins 7W83 7W85 and 7W88 


WALKER PROCESS EQUIPMENT INC. 


FACTORY « ENGINEERING OFFICES © LABORATORIES 
AURORA ILLINOIS 
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Safety-Conscious Fort Wayne 
Installs First Fluorescent- 
Lighted Cloverleaf 


To cut costly 
dark accidents, Salety - consclous 
Fort Wayne, Ind., has installed 115 


fluorescent luminaires to illuminate 


down on alter- 


-traveled cloverleaf inter- 
he intersection of U. S 
and 30, Indiana Route 14 
Road 

x-foot General Elec- 


23,000 lumens, 


t 


illuminat 


ae 
were mounted o3U 


optimum 


oadway on alumi 


kets attached to 85 wood pol 


-ontrolled by means of photos lec tric 
ells—requires 58,500 watts for nor- 
Load 


: . 
is supplied by 

oS heed } c 
two 3712-kva transformers with a 


mal operation. 
capacity of 75,000 watts 

White fluorescent lamps we 

lected to provide the closest 
sible approximation to 

light Fixtures have 
toa : 


been 


eee 
Scholarship Program of NEWWA 


Application forms for a scholar- 
ship loan or grant can be obtained 
NEWWA Scholarship Com- 
mittee, 73 Tremont St., Boston 8. 
Mass. The value is about $300, which 


may be awarded as a loan or grant 


trom 


to a member or junior membei 


Street Lighting Program for 
Philadelphia 

The capital improvement program 

for Philadelphia, Pa., 


stallations of street 


proposes in- 
lighting equip- 
ment, including the removal of 8,000 
gas lights and modernization of 18,- 
000 out-of-date and inefficient ex- 


isting 


lights. The program will bring 


the total of electric lights to 70,000. 
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EA CEN SAY te increnisue CREDIBLE Torque-Flow 


pumps almost everything 


(what will go in will come out) 


s 
secret: recessed impeller; continuous open passage 


(maintenance a thing of the past) 


Western Machinery Company 650 Fifth St. * San Francisco, 








erew 


EARTHWORM BORING MACHINE, INC. 


TWO PIEC 


sliding or screw type 
cast iron valve boxes 
for covering 4” thru 10” 
valves for water or gas 


Underground Boring 
Machine 


New! Improved! 
Rugged construction 
i - “a ‘ for lifetime service 
a : > 5%" shaft. Extensions 
as required 





valve boxes supplied 
with separate bases 
are available in sliding 
or screw type. Made 
with 5%" and 7” shafts 
with extensions as re- 
quired. Complete line 
of service and road- 
way boxes. 


ALABAMA PIPE CO. 


We Invite Inquires te Neorest Soles Office 
120 S. Michigan Ave. / 350 Fifth Avenue 
Chicago, Illinois “New York 1, New Yor 
General Sales Offices 
ANNISTON, ALABAMA 


Model 40 
BORES-—with no surface break 
BORES 
BORES 
BORES 


up to 250 feet in length 

up to six inches diameter 

so drill stem of pipe of 
conduit stays 

1,000 feet on 1 Gal. of 
gas 

REAMS~—up to 12 inches diameter 


W rite immediately for information. 


P. O. Box 1100 
Santa Monica, California 


BORES 





Re 














For positive protection 
against power failures, install 


JOHNSON 


tang 
fight 00 
GEAR DRIVES 








Cross State Development Co. installed the 
Johnson combination drive shown here in a sew- 
age disposal plant in Florida. They report: ‘‘it’s 
recognized as one of most efficient, packaged 
systems in the Tampa area. We've never ex- 
perienced any difficulty.” Neither will you be- 
cause Johnson combination drive assures engine 
take-over the instant electricity fails. Either 
power unit may be overhauled without interrupt- 
ing service. 

Sizes: 15 to 450 hp. Johnson Right Angle 
Gear Drives are available in combination, dual 
and standard types; for all horizcntal prime 
movers; hollow or solid shaft. Please write for 
engineering catalogs. 


GEAR & MANUFACTURING CoO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 











FILTER SAND any size 
UNDER-DRAIN GRAVELS 5 inch & down 


These are the facilities for continuing to serve the thou- 
sands of Municipalities large and small in the nation. 


1918 10th Anniversary — 1958 


EAU CLAIRE SAND & GRAVEL CO. 


Eau Claire, Wisconsin 








Training in Sewage Plant 
Operation 

A five-day basic course for sew- 
age treatment works operators will 
be given at the New England Field 
Training Station, University of 
Massachusetts, Amherst, Massachu- 
setts, August 25-29. The course is 
planned to provide training in the 
fundamentals of good sewage plant 
operation and consists of lectures, 
discussions, laboratory analysis and 
field work. The course is sponsored 
by the Division of Sanitary Engi- 
neering, Massachusetts Department 
of Public Health; the University of 
Massachusetts; and the New Eng- 
land Field Training Station, Com- 
municable Disease Center, U. S 
Public Health Service. For applica- 
tions and registration information 
contact the Short Course Office, 
Stockbridge Hall, University of 
Massachusetts, Amherst, Massachu- 


setts 


National Highway Conference 
For County Engineers & Officials 

The 6th Annual National Highway 
Conference for County Engineers 
and Officials will be held at the 
Concord Hotel, Kiamesha Lake, 
N. Y.. on Sept 29-30-Oct. 1. 1958 
An interesting feature of this meet- 
ing will be briefing sessions on mod- 
ern devices and methods in high- 
way engineering; especially designed 
for the county engineer. For com- 
plete information write Ben Oster- 
gren, Managing Director, County 
and Local Roads Div., ARBA, 
World Cente 3Idzg., 11 6, 
dD. € 


“Chemical Rotation’’ Method 

of Odor Control in Sewers 

The Cloroben “Chemical Rota- 
tion” method, originated by Arnold 
Haverlee, Technical Director of the 
Cloroben Chemical Corp., has been 
developed to eliminate grease and 
slime and to serve as a preventive 
measure against the generation of 
sulfide odors and consequent cor- 
rosion damage in sewers. 

Recently introduced in Florida, 
the method has been adopted by 
major cities on the Florida south- 
east coast, from Key West to Palm 
Beach. These cities depend on low 
gradient sewers and numerous lift 
and pump stations in their sewage 
collection systems. Consequently the 
flow is sluggish and delivery of sew- 
age to the plant is delayed. It is un- 
der such difficult conditions that 
Cloroben has been valuable in con- 
trolling odors and suppressing sul- 
fide formation. 
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Now Available — Crane A.W. W.A. Valves 
with “Ring-Tite’” and “Fluid-Tite” Ends 


Two new Crane A.‘V.W.A. valves for use with asbestos-cement pipe 

**Ring-Tite”’ and ‘‘Fluid-Tite’’—are available in 3, 4, 6, 8, 10 and 
12-inch sizes. These valves—added to Crane hub, fianged and me- 
chanical joint end patterns—enable you to specify Crane quality for 
most A.W.W.A. valve installations. 


More Advantages in Crane Quality 


You can put Crane A.W.W.A. valves into service with no question 
of operating dependability when needed. They’re engineered to 
give long-term trouble-free, maintenance-free service. Here are 
some of their advantages: 


1. Simple, 4-piece disc assembly and guide rib design—can’t 
jam or become disengaged in service. 
2. Trunnion-mounted rotating discs move freely . . . prevent 
wear on disc and seat. 
3. Positive wedging action seats discs tightly te. SOEs “Held-The” Ende— 


Sizes: 3, 4, 6, 8, 10, 12-inch 
4. Non-binding ball-type gland and gland flange 


bronze internal parts with ‘'Ni-Vee’’t bronze stems 
7. Choice of two types of stuffing boxes—with "'O"’ ring seals 


5. Meet A.W.W.A. standard specifications a 
6. All patterns available either bronze-trimmed or with all- 
ce “yy 
i i 
or conventional packing fH 


cs 


For complete details, ask your Crane Representative for infor- = 
mation, or write to the address below. 


No. 2482 ‘'Ring-Tite’’ Ends— 
Sizes: 3, 4, 6, 8, 10, 12-inch 


*Johns-Manville Asbestos Pipe 
' ** Keasbey- Mattison Asbestos Pipe 
i t Excludes 5-inch size 
No. 24872 Mechanical No. 2485 Flanged Ends No. 480' Hub Ends t‘‘Ni-Vee”’ is a registered trade-mark of the 
Joint Ends Sizes{: 2 to 24-inch Sizest: 2 to 24-inch International Nickel Co. 
Sizes}: 2 to 24-inch 


GC RAN E. VALVES & FITTINGS 


PIPE © PLUMBING « KITCHENS « HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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TRANSPORTATION FOR A SURVEY PARTY Street Ofting Cheeges 
For some years Eau Claire, Wisc., 
has charged property owners the 
entire cost of oiling streets except 
for intersections. Because of long 
of streets within the city 
individual ownersnip, there 
nas been some question as to 
whetne! the special assessment 
harges did not exceed the benefits, 
ularly where the land was 
farming purposes. To for- 
establish a uniform pol- 
reet oiling the council has 
adopted the following 


ry owne! will be as- 

sessed ne cost ol oiling a street on 

following per foot frontage basis 

continuous ownership: For the 

165 feet, the full rate for the 

@ THIS all-wheel-drive unit is one of three Travelalls employed in maintaining ; 169 feet, two-thirds the full 

the $20 million joint city-county flood control system in Sedgwick county, Kansas. silks ane : a = wihicd ie da 
over 330 feet, one-third the fu 

SURVEY party of the Wichita th ~w, work office and equipmen No ments will be made 

Valley Cente F | 1] n oute ol 1 - lo! ( iling I intersections Alleys 
ct rur full rate.” 

and using the 
Int raight oiling rate 

1957, 1,000 feet 


$59.80 instead 


its equipm 
, one oF tnree in use here 


oss-country transportation 








HALF-SIZE BITUMINOUS PAVER FOR CONSTRUCTION AND REPAIR 


A SMALL bitun 
ishe about half 


standard black top paving ma 
-d by Randall Kilmer 
Company, Port 
1 12-mile section of 
work involved 
900-foot secti 


separate 


we had to 
from the job was 
pacity hopper and 


§-foot screed. and 


u travel speed.” 
More recently the Kilme 


ompleted paving a widened 


al 

elocated one-mile section on Elwha 
River Road, 11 miles west of Port 
Angeles. Asphaltic material—85/100 


1 
pe 


hot aspnalt—was placed 


net t Y 
I a 


it a Uli 
in 2Z-inch mat on two 10-foot 
nes. Crushed rock for the asphalt  —_——— 4 
1 . 1 . . he tall 

was supplied by Clallam Coun- CAS. MS TY gt 

> ‘ ‘ 4 ee A 
Road Department. Hot mix was 
processed at the Kilmer plant, Port @ MANEUVERABILITY of this year-old Blaw-Knox Model PF-45 bituminous paver- 
Ange and then hauled to the finsher has permitted its owner, Randall Kilmer Construction Co., 


Port Angeles, 
county trucks 


Wash., to cut working time and construction costs and handle a variety of jobs. 
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All internal parts, including the drain valve seat, are 


thr zh the top of the hydrant witt t disturbing the s 


We can show you-right in your office — 
why Mathews dry-head construction 
is so important 


No community can afford to take chances with its operation, a feature that can be highly important 
hydrants. They fave to work—not just when they’re We can actually show you what we mean without 
new, but in every single emergency during the course even asking you to get up out of your chair. We'll 
of a long, long life. That’s why the dry-head construc- bring our scale model to your office and disassemble 
tion of the Mathews Flange Barrel Hydrant is so it so that you can see its inner workings. Why not 
significant. It keeps sand and ice and sediment from write us today and ask for one of our representatives 
accumulating and interfering with its instantaneous to show you these important features 


Made by 


R.D.WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and ‘‘Sand-Spun”’ Pipe (centrifugally cast in sand molds) 
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@ MOBILE power and light unit similar to ome ordered by @ LIGHT standard is raised and lowered hydraulically and 
Los Angeles. Power cutlets are at side of instrument panel. may be rotated through 360° to direct floodlights as needed. 


MOBILE LIGHT AND POWER 


for 
Street Maintenance and Civil Defense 


BEN R. PARIS, cl it locations requirin I feet above ground level wher 


rom hig} fully extended. The light standard 
rotate 360° either clockwise o1 


Director, move f earth slides 


Bureau of Street Maintenance, ad _ : . 

Department of Public Works he mobile power and light unit counter-clockwise and is electrical- 
hk dieiien Wadia was purchased from the Carter En- ly operated. Two structural steel 
os Angeles, California ee 


ineering Compar V in Los Angeles crossarms are mounted on the 


ignt 
NEW MOBILE power and light Delivery is expected on or about standard. There are twelve mercury 
t purchased for the Los An- August 1, 1958 vapor floodlights, eight to be mount- 
of Street Maintenancs Some of the main features of the ed on the crossarms and four on 
Defense and Disaste ecifications are as follows The the body of the trailer. The lamps 
s expected to facilitate night senerator is a 30-KW, 60-cycle, 3- are color-corrected mercury vapo! 
operations of these groups. The new yhase, 110, 220 and 440-volt alter- with approximately 18,000 candle 
unit will enable the Bureau nator, with inherent voltage regula- power and with beam intensity of 
Street Maintenance to perform ce tion. It is driven by a gasoline en- approximately 11,000 lumens 
tain work at it, especially ir ine of not less than 265-cubic incl An outlet panel is mounted be- 
areas where traffic is heavily con- displacement with a 178 foot pounds side the control panel with four 
gested during the daylight hours. It ontinuous torque at 1800 RPM. The 110-volt, 20-amp. 3-wire recepta- 
will supply adequate lighting fo init is trailer mounted with two cles, and one 220-volt, 50-amp. 4- 
cleaning walls of vehicular tunnels ixles and with four 7.00 x 15, 6-ply wire receptacle, 3-phase. The con- 
and will be used in the constructioz tires. trol panel contains oil pressure and 
of wooden bridges and other pro The unit is enclosed with door water temperature gauges. with 
ects requiring the use of elect yanels, allowing easy access to the Murphy switches, engine genera- 
powered tools and saws. It will also nterior. The light standard and 5- tor ammeter, fuel indicator, hou 
be available for civil defense and tage ram are raised hydraulically meter, frequency meter, volt me- 
other work of an emergency naturs nd provide a minimum elevation of ter, and ammeters 
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~IMPORTANT TO BOTH! 


Shape is very important in the design 
of atop. It must be perfectly balanced 
to spin properly. In a street lighting 
standard shape is important, too! 
Comparison tests show the octagon 
shape to be 12.2% stronger than the 
round and 39% stronger than the 
fluted. 





Tyrone Shopping Center, St. Petersburg. One of the largest on Florida's west coast. Eugene Corfar Construct 


was general contractor ond Gabrio Electric Company electrical contractor, both of St. Peters 


Approved by leading architects, engineers, contractors 
and City, County, State and Federal officials, Kerrigan 
octagon shaped lighting standards are now installed in 
over 170 cities and towns. 


Our new catalogs on steel and aluminum standards tell I pithy fe 

about the comparison tests and other features you will K F { A N 
like. We'll be glad to send them free. Just drop us a ONE 

line. Address: Dep't. P-8. 


a 
IRON 9@QORKS, Inc. 
NASH VI MigamE NNESSEE 
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Reservoir Yield Studies 


(Continued from page 92) 


study work: Initial storage + inflow 

evaporation loss use spills 

final storage. The only part of 
this relation which requires any- 
thing more than simple addition and 
subtraction is the evaluation of the 
evaporation loss. In the program 
shown here, this was approximated 
by the product of the net evapora- 


tion for the month (gross evapora- 


tion from the lake surface minus 
effective* rainfall on the lake) mul- 


tiplied by the area corresponding t 


the month’s initial storage. Areas 
were derived from initial storage 
values by the computer through use 
of the area-capacity polynomial 
This gave losses which were some- 
what higher than the “true” evapo- 
ration, since the initial area was 
generally more than the average 
area for a given month. However, 
the inaccuracy is slight, and this 
simplification eliminates the need to 
have the compute! find the average 
Keep cellars dry ... drain wet spots ... areas by trial 
make septic tank filter beds work better It is immediately apparent that 
The scientific design of Orangeburg the electronic computer is a means 
Brand Perforated Pipe... with two rows 
of °*s” holes, on 3” centers, 100 degrees 
apart . . . increases drainage capacity ... 
creates uniform seepage . . . Unique 
Snap Couplings maintain positive align- which have seldom been used be- 
ment... prevent silting . . . Lightweight : cause they were beyond the reach 
8-foot lengths grade easily, install easily, .* of the manual methods. The inte- 
save time and cut cost. Orangeburg sf grated operation of multiple-reser- 
Perforated comes in 4” size... it is the J voir avetems can be solved numeri- 
ideal pipe for foundation drains, septic an § callv. A complete account can be 
tank disposal fields, land drainage sie of oll water entering @ reser- 


to better engineering. Speaking spe- 
cifically of yield studies, the com- 
pute! makes possible several highly 


desirable analytical approaches 


voir, whether it is used, spilled or 


4 ’ ' rs VOIr, 
2, Al e evaporated; which is particularly 
a »or . } 


important in watershed planning 


nr 

Through correlation with reservoi! 

cost computations, it 1S possible to 

show exactly the relation between 

yield, unit cost and project size 

Orangeburg Perfor- Unique Snap Coup- Complete graphical coverage can be 

ated Pipe keeps cel- ling maintains align- ¥ developed, which will give answers 

lars dry. Makes ef- ment, gives perma- hat > all atthe tee tele ol 
ficient, long lasting nent joint cover, sortalllicsady : 

foundation footing permits seepage at ; 

drains. joint. problems 

In hydrology, the computer re- 

moves what has always been the 

heaviest burden, that of having to 

Soe Rema seman, sueaite from downspouts Make sure you get genuine Orange- work with mountains of data and 

and other tight-joint drainage lines use burg. Look for the Brand Name on 

Orangeburg Brand Root-Proof Pipe. Pipe and Fittings. For more facts 2 

write Dept. PW-88 ing factors are no longer time and 

patience, but an engineer’s knowl- 


® edge and imagination. It is likely 
that this is happening in the nick 

BRAND of time, for American hydrologists 
are ceasing to suffer from not hav- 


& 
*It is assumed that effective rainfall, as far 
as offsetting gross evaporation from the lake 
° surface is concerned, should be taken as some 


] ] ‘ \< * 
precision ro! nyaroiogic analysis 


volumes of calculations. The limit- 


thing less than the total rainfall on the lake 
because part of the rain (say 15 percent or 


ORANGEBURG MANUFACTURING CO ,INC.,Orangeburg,N.Y., Newark, Calif. 


20 percent) is already in the runoff 
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ice control 


SOLVAY 
CALCIUM CHLORIDE 


1. SOLVAY Calcium Chloride Treated sleet 01 ». This tested, efficient 
Abrasives provide instant skidproofing on 


+ } . ] - © y y ; 
n cos > 1 1 ised by leading state, mu- 


roads, hills. Hold fast despite strong winds, nicipal and county highway departments 


heavy traffic Stockpiles ( l 1um chloride rnite residue on pavement 


treated abrasives won't freeze, are always 


t 


3. Salt Users Add small quanti 
Sotvay Calcium Chloride and get faster. 


reaay to spread This meth Saves money 


you need less abrasives per application, , : : 
; sitive results than with salt alone 
tewer applications _ : . 
larly at lower temperatures. Use 1 
2. Fast Glare-ice Removal. Smal! quantities 


ilcium chloride to 3 parts salt—in- 
of Sotvay Calcium Chloride are ideal for 


ng calcium chloride ratio as tempera- 
quick melting and loosening of thin films of ture drops 


SOLVAY PROCESS DIVISION 


y 61 Broadway, New York 6, N. Y. 
For further details, write for booklet! 


oe 


Please send—at no cost—your booklet, “3-Way 
Control with Sotvay Calcium Chloride.” 





Name 
Positio: 


County or Township 


llied 
hemical | SOLVAY PROCESS 


DIVISION 
61 Broadway, N.Y. 6, N.Y. 


Phone 
Address 
Address 


SOLVAY branch offices and dealers are located in 


major centers from coast to coast. City ie : State 
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, enough data only to realize that of computation. The computer 1s the 


lg I Apsid 


Winter Maintenance Operations 


is possible to have too much. Al- answer—and none too soon (Continued from page 95) 
eady, there are many promising This material was presented by The four steel storage bins, de- 


nues of hydrologic inquiry which the author at the 1958 Short School signed so as to permit gravity load- 
ire being left unexplored because of the Texas Water and Sewage 7 of spreader trucks, have lent 


1g 


ive 


involve superhuman amounts Works Association themselves to expediting the opera- 


tion so necessary to this type of 





" 4 program. Further, by taking ad 
Are You Prepared for Winter g vantage of the locations at the rail 
points, the rail rates, the small cost 
of unloading into the storage bins, 
and the negligible cost of unloading 
into spreade trucks, has saved this 
Department approximately $11.30 
per ton on the approximate 1,000 
tons which passed through each bin 
when compared with the normal bag 
deliveries.The extra hoppe r attached 
to the undertrack screw proved ad- 
antageous when it was impossible 
to secure the hopper bottom cars at 
these rail locations 1 
cept box cars 
In the loading and storing of salt 
at other delivery points, advantage 
as taken of the tipples and othe 
inloading and _ storage facilities 


yards 


@ FIGHTING one of the frequent heavy snowstorms that hit New York City and its 
environs last winter, the Department of Sanitation mobilizes modern equipment to 
clear the streets quickly. This photograph, taken on Fifth Avenue, shows a Trojan rage was ! ssary, he sites 
tractor shovel with a special snow bucket which loads 234 yds. of snow at a pass. ul} 


utadoo 








| 


EASY — ECONOMICAL 


and 


DEPENDABLE 5. (Ine 
SAND, SALT AND CINDER (° New York and the 





4th Street at 8th Ave; 


New York's largest and most conveniently located 

skyscraper hotel. 2500 outside rooms, all with bath 

and free radio. 100%, television available. Meditation 
Chapel open to all faiths. Direct tunnel connection to 
Pennsylvania Station. Facilities from 100 to |,200 for 
Py ae ; banquets, special functions and private meetings. 
Ultimate in rugged construction throughout THREE POPULAR RESTAURANTS 


Gears & Assembly—Long Life, Trouble Free, Corrosion Resistant Lamp Post Corner Golden Thread Cafe The Coffee House 
Wide 24” Floor, 45° Side Slope—Material Flows Freely ws , 2 : ™ $7 Ps _ . $1] ; $23 


Rear Gate Control Within Easy Reach of Driver OSEPH MASSAGLIA JR HAR 


President yen. M 


diustable Deflectors for d Control ‘ 
enccaeichamennalammedieias [———— ACROSS THE U.S.A. and in HAWAII 
SPREADS 8’ to 32’ WIDE or wider as desired | SANTA MONICA, CALIF. Hotel Miramar WASHINGTON. D.C. Hotel Raleigh 
SAN JOSE, CALIF. Hotel Sainte Claire HARTFORD, CONN. Hotel Bond 
Optional: Muitiple-Disc Oil Clutch, Two-Speed Transmission, Con LONG BEACH, CALIF. Hote! Wilton CINCINNATI, O. Hotel Sinton 
veyor Chain Oiler, Hopper Screen, Auxiliary Engine GALLUP, N.M. Hotel El Rancho PITTSBURGH, PA. Hotel Sherwyn 
See Your CHIEF Distributor or Write for Details ALBUQUERQUE, Hotel Franciscan DENVER, COLO. Hote! Park Lane 


HONOLULU Hotel Waikiki Biltmore NEW YORK CITY Hotel New Yorker 
HENDERSON MFG. CO., INC., CEDAR RAPIDS, IA. | 


————— World famed hotels—Teletype service—Television ——————— 
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only where a well-drained paved 
surface was available. In all in- 
stances, tarpaulins were used as 
cover. We have found this protec- 
tion prevented the crystallizing of 
the material and, to us, was worth 
the cost of this protection 

Each storm varied to the exten 
that the method of controlling it wa 
different consequently no set pat 
tern could be established. A_ too 
early application of salt would eithe 
prove to be unnecessary or W yuld 
be dispersed by traflic before be 

ming effective: a too late applica 
tion resulted in icy surtaces Con- 
sequently, by | ial and erro 
method, we have more or less se 
tled on the following 
cedures 

As soon as there San accumuli 


ion of snow on the pavement 
the temperature is between 25 

32° and either rising or falling, w 
proceed with our salt or treated 
abrasive trucks over predetermined 
routes, eacn truck | in signed 
approximately 10 

lane highway. Most snowfalls in this 
area approximate two inches or less 
in depth. Therefore in many in- 
stances the one application of salt 
has had the desired results in that 
the snow is dispersed under traffic 
or, by plowing we were able to clea 
the pavement surfaces prior to low- 
ering temperatures. One thing which 
has been of help to us in these light 
snows has been the readjusting o 
our snow plow mold boards to 
more perpendicular position so that 
the blade cuts rather than pushing 


the shallow depth of snow from the 


highways. Then again, the position 
of this blade permits it to clea 
now down to the pavement surfacs 
nee there are no rollers or shoe 


mold boards 


Spreading Salt 
We have experimented with var- 
ous rates of application and width 
of spread of the salt. Our limited 
experience at the present time leads 
us to believe that better results are 
obtained when the material is 
spread in a four to six-foot width on 
the crown of the road. Traffic has 
the tendency to spread this concen- 
trated material, and the crown of 
the road permits the brine to spread 
over the entire surfacing. Each 
storm requires varying quantities ol 
Weighing the actual 
weather conditions at the time of 


material 


application, plus the forecast, gives 
our supervisors the cue as to when 
to start applying and the quantities 
to be used. Normally, we have found 
that 600 pounds per mile per 24-foot 
pavement will suffice for the snows 
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In North Druid Hills 
near Atlanta, this 
Cleveland 95 digs 
Georgia red clay, often 
studded with quartz 
and chunks of granite 


nine Clevelands...never 
a failure in the field 


“We have used Clevelands ever since 1946, 
when our company was organized,” says C. V. 
Lanier, field superintendent tor the Concrete 
Construction Co. of Atlanta, Ga., “and cur- 
rently we are operating nine. Mechanically, we 


have never had a Cleveland halt in the field. 


“We have encountered every 
sort of obstacle and have 
trenched through blue granite 
rock, sand rock, shale, stumps, 
on flat land and hilly, through 
all types of weather. Our Cleve- 
lands have been economical to 
operate, easy to maintain me- 


chanically, adaptable to every 

There’s nothing like a Cleveland 
for trenching ... accurate... 
fast...dependable... clean. 


terrain and simple to handle.” 


The CLEVELAND TRENCHER Co. 


20100 ST. CLAIR AVE. 


CLEVELAND 17, OHIO 


Everywhere 
® 








WHEN YOU NEED METERING INA of from one to two inches. At this 


depth, plows immediately start and 
HURRY ON EXISTING MAIN-LINES, SPECIFY the cycle of plowing and salting is 
continued until the cessation of the 
storm and the desired results are 
obtained 

At this writing we have consider- 
ably exceeded our estimated quan- 
tities of salt, calcium chloride and 
abrasives. The estimated 8,000 tons 
§ sodium chloride will be exceeded 
by approximately 100 percent. Ou 


t western District alone used 


$ , approximately 12,000 yards of abra- 
~ * sives which equals in quantity, three 
SADDLE 80-car trains which had to be un- 

; METERS loaded, hauled te t ckpiles treated, 


loaded agaln al spres As a result 
With only a brief shutdown period IT’S THIS SIMPLE! or the um lly large quantities of 
a Sparling Saddle Meter may i Wit abrasives, ou cal 1 chloride, 


e } ~y ‘ ’ 

an . +7 : Sparling fur . 

an existing maln-line f | homisinte a normally used t ‘ hese abra 
empiates, cul 


mos 


nstallied 
BRI ¢ ve . y ‘ ncereased 

section of 1\ . = é y increé 
at nhoies 


a Saddle 





ate " good results, as an ; mixture with 


“WRITE TODAY! he sodium chloride when applied 


| Please send more information on : : , 

| Sparling Saddle Meters mé in nance expenditures fo 
OTHER OFFICES: IName ecstlbesialiyesnnsanagitaned akon ipdranpeny 
ICompany ena! , sn va 1 ice con- 

Atlanta 3 Chicago 4 Cincinnati 2 | Address 

Dallas 1, Texas Denver 6 | City Zone State 
Kansas City 6, Mo. Roselle, N.J. 
San Francisco 24 Seattle 99 
lroronto, Can. Romford, England | E] 


100 


norms 
[Send to: Sparling Meter Company ae Pe 
N. Temple City Blvd., yea —_ mgures nGicate wae we 

Monte, California xpenditu for the 1957-1958 sea- 
led $1,541,052.58, which may 





, 1 
as Tollows Labor. 


ahh ESE oS EEA 504,645 hours at a cost of $777,154.15 
as i © —— | ; a. é ae im equipment, 107,525 hours at a cost 


$268,813.33: and mate als costing 


$495,085.10 
While the cost of this bare pave- 
nent maintenance may be high, it 
ays big dividend o tl highway 
t 


departments in the cre: n of better 


The World's Finest : ? 4 : elations a the traveling publi 

ec : to say notning or tl I 

Low-Cost ae ' : , f 1 of rhaps saving life imb 
Precision Testers 


} 
sonal satis- 


For ras eee 


CY Li N DERS Unusual Bar Screens for 


Institutional Sewage 


CUBES : Treatment Plant 


CREWS HAVE READY POWER n the sewage 1 
BLOCKS | FOR ANY JOB... ANYWHERE! = servicing the Inst 


You save time You speed I tive De linquents 
work because with Katolight 1 1 1 
BEAMS : Portable Power Plant rews have - aouble Da 
Z plug-in’ electricity instantly avail ested f 
able to operate all types of tools . ‘ 


IPE ; equipment light right “a the 
ditior 
1e IT'S A CONCRETE TESTER i aa second screen has normal spaci 
YOU NEED-GET IN TOUCH WITH _— / 


or continuo. JSE i | P 1 ] 
or Skid mounted model ae neets, ls and other material 
from 350 watt ] 


7 L KW AC U; - 50 al frequently nrown in the 
FORNEY’S, Inc. | ace Sak ma 
ny wre 


The plant, which is designed for 


DEPENDAB 
TESTER DIVISION ELECTRICAL eQUIFMEN ore 2,000 people, 
/ 


A es type, towels, 


I} also ncludes sedimen- 


SINCE 1928! on and a standard rate filter in 
P. 0. BOK 310 9 NEW CASTLE, PA. KATOLIGHT CORPORATION addition to digestion and glass- 


BOX 891-107 MANKATO, MINNESOTA yvered sludge drying beds 
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Before You Buy .. . Investigate 


FLINK SPREADERS 


For Fast Efficient Ice 
Control. New model il- 
lustrated spreads from 
left side only . . . saves 
material and gives better 
pattern. Also choose 
from many other hy- 
draulic, cab-operated 
spreaders; PTO or en- 
gine driven hopper types; 





or the low cost pull-type 
spreader. 


Baker-Flink SNOW PLOWS 


For Safe, High Speed 

Snow Removal. Reversi- 

7 ble and one-way plows 

-A's for 1 to 5 ton trucks 

and up. Hydraulic power 

| lift controls to meet your 

| specifications. Under- 

frame or front push 
models. 

















For illustrated literature or to have 


engineer-representative call, write 





STREATOR, ILLINOIS 





5513 North Vermillion Street 











pi DRILL 
WERUCUAM TEST CORES 


- SECONDS 


NOT MINUTES — NOT HOURS 


The Penndrill Model “E” is a complete drilling unit, easily 
operated by one man and drills holes from 1 to 14 inches in 
diameter up to 19 inches deep—drills vertically, horizontally or 
at any angle. 

Model “E” has been used over a long period of years by Testing 
Laboratories, State and Government agencies to drill test cores 
for highways, streets, roads, airports, etc. 

Using diamond bits, it removes neat, clean cores from brick, 
concrete and asphalt paving, including any steel re-enforcing 
bars that might be encountered. 


Pennsylvania Drilling Company 


MASONRY DRILL DIVISION 
1201 Banksville Road Pittsburgh 16, Pa 
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FAST, EASY 
MAINTENANCE 


Just one more important reason these 
AURORA Pris: sicion 
CENTRIFUGAL PUMPS 


give greater servive 
g 

| Whether municipality or 
industry, you want a 
pump built for long, 
maintenance-free life. 
Equally important, when 
maintenance is needed, 
you want lines back in 
service fast! 

These Aurora Type OJ 
centrifugal pumps are 
built for rugged service, 
and can be quickly main- 
tained without disturb- 
ing suction or discharge 
piping or pump-motor- 
base alignment 

They are ideal for 
municipal or industrial 
water service for line 
pressure build-up, boost- 
ing to pressure tanks or 
elevated tanks, cooling 
tower service, fuel trans- 
fer, fire pumps, marine 
service, circulating, boil- 
er feed service and many 
other general applica- 
tions 


mplete range and engineer- 


1 information, write for Bulletin 


105-B 


AURORA PUMP jivisiox 
THE NEW YORK AIR BRAKE COMPANY 
89 LOUCKS STREET AURORA + rar) 


185 








New F.C.C. Ruling Eases 
MUNICIPAL RADIO PROBLEMS 


Local Government Radio Service permits all departments of 


a governmental entity to use radio under a single license 


particular code. It ignores all oth- 


RECENT ruling | he Federal me! 

I aieccidlantiens Commi n lispatching techniques used very ers. The code is 
yrofitably by private industry. touch of a button 

Certain technical devices will The new F.C.C. ruling immed- 

probably be in order on Local Gov- exclusive chan- 

1 systems used by nels in the 45-46 MC. band and 38 

shared channels in the 450-460 MC 

Forty- 


rnment aqalo 
lrequen- 


‘nts to take advantage ol radio 
, ' 
sent Dy the mere 


effected a new radio service 

vill do much to ease 

nunications problems of iately provides 15 

vorks and other municipal depart é 

newly established serv more than one 

Government vehicles hear only that traffic per- band fo 
For ex- seven additional exclusive 

the 152-160 MC. band are 


ro! 


rtment that 
’ . 
alled the Local tne new service. 


Inder its provisions, 


1 


tinent to th 
lulsance Ol! cies 1n 
llocated but not yet released 


a ine 20, 1958 This spec- 
made available 


vernmental entity village, 
ywnship, county park field men having a 

fic originating ise as of 
trum space is being 
channel splitting techniques 


now being put into effect 
Additional information of specific 
applications of the new Local Gov- 


yovernmental 


licensed t é dio for all ! tree ani =e 
re sj m could through 


public signaling levice 
department equipped with “Quik ernment Service can be obtained by 
to open ontacting a radio equipment man- 


nt or ley ‘ 
mnale i 
‘ ] 
or 1 field representatives 


furnished us by 


single base station and dis emain silent u 
(Multiple dispatches fron yy th an sion of a tone code ufacture 
OUS places are also permitt I m tn lon onsole. Each Thess data 
radio system is licensed iit J ( n esponds to Motorola In 
not a specific department, 
use is not limited to any 
lf runction 
Prey ously, two-way 
e licensed sep< 
re, streets, parks and 
departments for use only 
he specific department. In 
ases police and fire were 


: : 
nto a single system and 


‘hicles of othe roe, SA 
had eeeeey Seg? 
police W 
equipment 


‘partment 


How Cities Will Benefit 
, the smaller city, the 1 
permits a single radio 
be installed to take 
advantage of the economica 
ational benefits of th 


and 

tments, can move to thei 
hannels in a logical economic: 

owtn pattern. 
The large Cl 
radio n departments 

be li- @ UNDER the new ruling, more municipal departments can take advantage of mod- 
ern radio communications. In a typical installation, this Motorola remote control con- 


sole at the water plant is connected through wire lines to the central base station. 


‘ities may now us¢ 
two-way 
gee 
which could not previously 
censed in recognized _ eligibility, 
groups. This enables local govern- 
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hy progressive cities 
are expanding water systems 


with permanent 














L AST year and this, many municipalities began or completed large-scale 
expansions of their water systems. 


Officials of these cities took into account these factors: 
e Accelerating urban population growth. 


e Increasing daily per capita water use, which jumped from 95 gallons in 1890 
to 138 in 1950, 145 in 1955 and is expected to reach 175 gallons by 1975. 


e Trend to suburban living, which is adding to the need for expanded water 
systems in smaller communities and for new systems in newly-developed areas. 


e Increasing water needs of industries. 


A big majority of all communities that expanded water systems wisely specified 
permanent CAST IRON PIPE — which will give more than a century of trouble-free 
service and has been rightly called “America’s No. 1 Tax Saver.” 


Our Company does not manufacture 
Cast Tron Pipe but has long sup- \ | 
edie whaos aah Aaiins OODWARD IRON COMPANY 


with quality pig iron from which Since 
Li WOODWARD, ALABAMA 


RA, 


quality pipe is made. 
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MUNICIPAL 
DIESEL PLANT 
EXTENDED TO PROVIDE 
BETTER SERVICE 


. EXPANSION prograr 
no han pled the gener: 
of the municipal elec- 
the City 
- 


virtually 


al 


ction ota plar t 
addition to house two new 3500-hp 
Fairbanks-Morse dual fuel engines 
ways, Cushing is ideally 

‘ul power plant 
l and gas terri- 
has been called 

the world.’ 

numerous that 

a new line 

inder 259 others 

important cus- 

‘ipal electric Ssys- 

supplies a refinery, six 

ompaniles, nine oil well 

mpanie and four drill 

ers. The refinery demand alone runs 
between 1600 and 1800 kilowatts. In 
addition, there are several small 
meat pa lants and a prosper- 
sss district. Finally 
12,000 keeps in- 


electric appli- 


reasing 
unces, particularly air conditioning 


To meet the 


Cushing 


owing demand, the 
plant has expanded steadily 
since installing its first three 750-hp 
McIntosh & Seymour diesels in 1935. 
Also still in operation are an 1170- 
ip. McIntosh & Seymour installed 

1939 and a 1420-hp. Fulton in- 
stalled in 1948. The first four were 
originally oil-burning engines but 
were 1\ ted to dual-fuel opera- 

In the fiscal year ended June 30, 
1956, the diesels turned out 12,119,- 
160 kw. hrs. and an additional 12,- 
222.000 kw 


was decided t 


were purchased. It 
» expand the plant 
sufficiently to eliminate dependence 
on purchased power although this 
tripling capacity. In- 
to the ol ‘ction of the plant went 
a 16-cyl. turbocharged Cooper- 
Bessemer dual-fuel rated at 3560 


neant 


327 rpm and driving a 2500- 
cw. EM generator. Biggest part of 


he expansion program was con- 


np. at 


uction of a new plant addition 
identical 
Fairbanks-Morse dual-fuel engines 


and installation of two 


oe. 


Each of these diesels has 10 cylin- 
ders, 18-in. bore and 27-in. stroke, 
and is rated at 3500 hp. at 277 rpm. 
Each drives a 2500-kw. Fairbanks- 
Morse alternator. 

Power purchases were reduced to 
2,044,200 kw. hrs. at an average cost 
of 6.49 mills per 


iuction rose to an impressive 


kw. hr. Plant pro- 
9 
28,- 
326,900 kw. hrs. and total generating 

ts (again including labor, fuel, 
supplies and in- 
re cut to 4.40 mills per 
reduction of 41 percent 


maintenance, 


the plant’s previous 
ye 955-56 year, Cushing 
paid a total of $165,799.08 for 24,- 
341,160 kw. hrs., an average of 6.81 
mills per kw. hr. In 1956-57, with 
-w engines carrying the bulk of 
he load, the city paid $138,943.46 
yr 30,368,100 kw. hrs., or 4.54 mills 
per kw. hr. Thus, Cushing got 6,026,- 
940 kw. hrs. more power for $27 
755.62 less money 
Income for the year was $689,924 
and expenses were $207,596. The 
net operation gain was $482,327, and 
his amount, $48,400 was paid for 
$192,723 to 
$115,570 was turned over to 
Fund. Income 
the light plant and the water 


‘st and retire 


‘ity’s General 
system pays all expenses of govern- 
ment and municipal services. 

C. H. Gurnsey & Co. are the engi- 
neers responsible for the design of 
this plant and the Hoke Construc- 
tion Co. was the contractor. The 
project was carried out under the 
auspices of the city commissioners: 
Claude C. Wylie, Chairman: Hugh 
R. Hughes, Vice Chairman: Gene N. 
Hancock, W. L. Kline, and Leonard 
C. Blood. L. L. Houston is City 
Manager. 


« 
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CONSULTING ENGINEERS 








Precise Topographic AbramS’Aeri Survey 


and Planimetric Maps 
- é o Tax Maps and Atlas Sheets Photogrammetric Services 
Photogrammetric Engineering Controlled Photo Maps 
Route and Location Surveys AERIAL PHOTOGRAPHY, 


Field Surveys TOPOGRAPHIC MAPS, 
Aerial Photography ATLAS SHEETS AND MOSAICS 
1Vanhoe 4-944) Lansing, Michigan 


TOPOGRAPHIC + PLANIMETRIC + MOSAIC MAPS 
a," AERO SERVICE CORPORATION 
. , Aerial topographic maps—photo-maps for en- 


INC. cuts your mapping costs gineering projects anywhere in the world— 


highways, railroads, cities, power and pipe lines. 














Write for free brochure on mining development. Soi] studies and electronic 
: c Surveys of large area resources inventories 
mapping and aerial photography. 
ie 6135 Kansas Ave., N.E., Washington 11, D.C. TA 9-1167 210 E. Courtland Philadelphia 20 

















Brockway, Weber & Brockway ALBRIGHT & FRIEL INC. 
Engineers, Incorporated 


George S. Brockway Roy E. Weber George R. Brockway Consulting Engineers 


Staff Water, Sewage. Industrial Wastes and 
. Incineration Problems 
H. L. Fitzgerald T. A. Clark T. R. Demery City Planning, Highways, Bridges and Airports 
C. A. Anderson R. E. Owen B. E. Whittington Dams, Flood Control, Industrial Buildings 
Johan Adair, Je Investigations, Reports, Appraisals and Rates 


Civil, Structural, Sanitary, Municipal, Electrical THREE PENN CENTER PLAZA 
West Palm Beach, Florida PHILADELPHIA 2, PENNSYLVANIA 
' 


FRANK E. HARLEY AND ASSOCIATES 


Consulting Engineers 





FOR RATES FOR THIS SPACE 


Water Supply and Purification Write 
A = —— i te 
Indust | Was an a 
Municipal Improvements, Town Planning PUBLIC WORKS MAGAZINE 
Surve 
Design Supervision and Operation 


200 So. Broad St., Rid od, N.J. 
260 GODWIN AVENUE WYCKOFF, N.J ; — 


GRIT AND HEAVY SLUDGE REMOVAL ALVORD, BURDICK & 


CONCRETE RESTORATION HOWSON 
SEWAGE AND WATER WORKS Water Pig anny! rificati 
HUDSON-RUMSEY CO., INC. 1679 Niagara St. Feet Beast Sevass. grees De- 


Professional Engineers Buffalo 7, N. Y. 20 No. Wacker ” cea Chicago 6, Ill 


PALMER AND BAKER ENGINEERS, INC. AMERICAN AIR SURVEYS INC. 
CONSULTING ENGINEERS — ARCHITECTS Aerial Topographic Maps 
Surveys-Reports-Design-Supervision-Consultation Aerial Photos & Mosaics 
Transportation and Traffic Problems for 
Tunnels-Bridges-Highways-Airports-Industrial Buildings . 
Waterfront and Harbor Structures, Graving and Ploating Dry Docks * municipal planning & engineering 
Complete Soils, Materials and Chemical Laboratories e pipe lines e roads, airports e tax maps 


Mobile, Ala. New Orleans, La. Washington, D.C 907 Penn Ave., Pittsburgh 22, Pa. 


ROBERT AND COMPANY ASSOCIATES ee nay llrigy = 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 


City Planning—Municipal Engineering— 
ATLANTA All types of Surveys 


Home Office: Rochester, Pa. 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS ai ee 











Municipal Engineering Division 
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BANISTER ENGINEERING CO. 
Consulting Engineers 


Staffed to completely fil] municip 
requirements ior prol onal 


1549 University Ave Tel. Midway 6-2612 
St. Paul 4, Minnesota 





BARKER & WHEELER 


Engineers 


36 State Street, Albany 7, N.Y 
1! Park Place, New York City 7 


BOYLE ENGINEERING 


Architectural & Engineering Consultants 
Water—Development, Treatment, Storage, Dis- 
tribution, Sewage Collection, Sewage Treat- 
ment, Refuse 
Waste Disposal—Industrial, Commercial, Residen- 
Municipal, Highways, Streets, Bridges, 
. Harbors, Flood Control, Special Dis- 
tricts, Civic, Industrial, Commercia] Buildings, 
Structures, Site Planning 
Bakersfield Sonta Ana 


San Diego 
California 





BROWN ENGINEERING CO. 


Consulting Engineers 


Waterworks, Sewage Disposal, Airports 
Street Improvements. Power Plants 
Electrix Distribution, Rates 


508 TENTH STREET DES MOINES 9, IOWA 








E. D. BARSTOW & ASSOCIATES 


163 N. Union St Akron 4, Ohio 





Barstow, Mulligan & Vollmer 
Engineers 
Surveys, Design & Construction Supervision 
Highways, Expressway Parks 
Movable and Long-span Bridges 
restres Structures 
y-Planning and Municipal Engineering 


49 W. 45 St. 


New York 36, N.Y. 


BROWN AND CALDWELL 


Civil and Chemical Engineers 


Water — Sewage -—- Inaustrial Waste 
Consultation — Desigr t 
and Bacteriolog 


66 Mint Street San Froncisco 3 





Floyd G. Browne and Associates 
Consulting Engineers 


F. G. Browne S. W. Kuhner 

W. G. Smiley M. Hinkamp 

Cc. R. Martin W. H. Kuhn 
Water Suppl; nd rification Sewage and 
Ind t — Refuse Dis- 
Cc — Surveys — Reports 
Valuation and Rates 


Marion, Ohio 





LAWRENCE T. BECK 
AND ASSOCIATES 


Engineers ond Consultants 


Philadelphia New York Washington 


BUCK, SEIFERT AND JOST 
Consulting Engineers 


Water Supply Sewage Disposal 
Hydraulic D.velopments 
Reports, Investigations, Valuations 
Rates. Desi Construction. Operation 
Management. Chemical and 
Biological Laboratories 


112 East 19th St. New York City 








HOWARD K. BELL 
Consulting Engineers 
S. Bell Cc. G. Gaither J. K. Letham 
J. W. Finney, Jr 


Sewage 


553 S. Limestone St Lexington, Ky. 


BURGESS & NIPLE 


Consulting Engineers 
Established 1908 
treatment and distribution 
wastes disposal 
raisals, rates 
g. Supervision 


2015 West Fifth Ave Columbus 12, Ohio 








BLACK & VEATCH 


Consulting Engineers 


Water—Sewage—Electricity—Industry 
s, Design, Supervisior f onstruct 


stigations, Valuations and Rate 


1500 Meadow Lake Pkwy., Kansas City 14, Mo 


RALPH H. BURKE, INC. 
Consulting Engineers 
Trafic Studies 


Parking 
Expressways 


U nderground Garages 


Shore Prot 


a 
Parks Fie 


20 North Wacker Drive, Chicago 6, III. 








BOGERT AND CHILDS 


Consult ng Engineers 


Pred S. Childs 
Donald M. Ditmars 
Charles A. Manganaro 
William Martin 
Water & Sewage W 5 Refuse Disposal 
Drainage Flood Control 
Highways and Bridges Airfield 


32nd Street, New York 16, N.Y. 


BURNS & McDONNELL 


Engineers - Architects - Consultants 


KANSAS CITY, MO 
P.O. Box 7088 


Phone: DElmar 3-4375 











BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Sewage and Water Work 
Indu Wastes — Refuse 
Municipa] Projects 
ings — Report 
ipe n of C 
and Operation — 
Laboratory 


75 West Street, New York 6, N.Y 
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WRITE 


PUBLIC WORKS MAGAZINE 


200 So, Broad St., Ridgewood, N.J 





Interchange Illumination 


Approaching a complex inter- 
change, a driver is confronted with 
several decisions as to speed, lane, 
direction and the like. According to 
H. A. Friede, Chairman of the Com- 
mittee on Highway Lighting of the 
ARBA, “90 percent of the decisions 
and actions of drivers are based on 
what they see.” For that reason, he 
says, “fixed lighting systems are a 
necessity on modern, high-speed 
highways in areas of driver decision 
such as interchanges, intersections, 
tunnels and underpasses, bridges 
and viaducts, access lanes and heav- 
ily-traveled urban areas.” He backs 
up his belief with these three key 
concerning night driving 
(1) Visual efficiency of all drivers 
(2) The older the 


acute the problem 


points 


is lower at night 
driver, the more 
of distinguishing objects at night. 
For example, the average 55-year 
old person with 20/20 vision needs 
twice the light needed by a 20-year 
old with the same vision (3) As 

speeds increase, the eye sees 


less when it needs to see more at 
sreater distance in order to pro- 
driving. At 50 miles 


son sees 14 percent 
e*ees 


“Ten Commandments” 
(Continued from page 110) 


main power pumping unit to be out 
of service; auxiliary power pumping 
units to take care of average wate! 
use; a stand-by well and pumping 
elevated storage that will 
supply limited direct supply to the 


facilities 


distribution system if power service 
is interrupted; and duplicate sterili- 


zation equipment 


Estimated Project Cost 


The estimated project cost for ad- 


ditions or for a new water works 
should include the cost of construc- 
tion and contingencies; land and 
right-of-ways; engineering inspec- 
tion, legal, administrative and othe: 
overhead, and interest on the finan- 
cial charges during 


With 


, 
costs it IS aiso wise 


construction. 


rapidly rising construction 
to include 5 to 


10 percent for increased future costs 


before a rac are awarded fo 
construction 

Some suggested approximate per- 
centages to include in the estimated 
project cost include 5 to 10 percent 
for construction contingencies and 
12 to 15 percent for overhead. The 
interest during construction will be 
approximately for one year for mod- 
erate sized projects and two years 


for large sized projects 
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CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 


Specialist n 


Petroleum 


601 Second Ave New York 17, N.Y 





CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works and Water Treatment 
rds oc and Sewage Tr eatment 
dust 


6 Beacon St Boston 8 Mass 





Capitol Engineering Corporation 


Consulting Engineers 
Water Work 
Design and Survey F ad 
nning rt 
Bridges 
Executive Offices 
Dalles, Texas 
Pittsburgh 


Saigon 


Dillsburg, Pa. 
Rochester, N.Y 
Washington 

Vietnam 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 


150 North Wacker Drive, diate 6 


San Francisco Toronto Oklahoma City 


Earth Dam Designs by 
GREER ENGINEERING 
ASSOCIATES 


Investigations and 
L S nd nalyses 
Geological Mapping t 
ings — nd ) 
Geological Studi es - u per 


98 Greenwood Ave 


r ple Bor. 
é Tests 
ision of Earth Fills. 


Montclair, New Jersey 








ROY B. EVERSON 


tment Service Since 1900 wim- 
ting Systems Pu if 

to Sewage Treatment 
system for Automa 


237 W. Huron Street, 


and Water 


Chicago 10, Ill 


GILBERT ASSOCIATES, 


Engineers and ( 


Inc. 

‘onsultants 
Power Plant 

Water y 

Ct 


New York READING, PA Washington 





FAY, SPOFFORD & 
THORNDIKE, INC. 


a 


Airr 

stria 
Dr al nage 
Investigations t 
Designs — Supervisior 


11 Beacon Street, Boston, Mass. 





JOHN A. CAROLLO 


Consulting Engineers 
Water ipply and Purification, Sewerage 
Sewage Treatment. Power Generation and 
Distribution, Gas ystems, Valuations 


3308 N. Third St., 
2168 Shattuck Ave 


Phoenix, Arizona 


, Berkeley 4, Calif. 


FINKBEINER, PETTIS & STROUT 
S. Pinkbeiner Chas. E 
Harold K. Strout 
Consulting Engineers 


Carletor Pettis 


Reports — Designs Supervision 
Water Supply Water Treatment Sewer age, 
Sewage Treatment, Wastes Treatment 
Valuations & Appraisals 
2130 Madison Avenue Toledo 4, Ohio 


DAVID W. GODAT 
& ASSOCIATES 


Consulting Engineers 
Sewerage Collecti 
Water I 
Water Treat 
Hwys., Bridges 


Suite 200— 816 Howard Avenue 
New Orleans 12, La 





GREELEY & HANSEN 
Engineers 

Water Supply, Water Purificat 

lreatm 

Flood Control Dr ainage, Refuse Disp 


Sewerage, Sewage 


220 S. State Street, Chicago 4 





THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industria] Waste Treatment 
Power Plante—Incineration 

Valuations 


Ges Systems 
—— Management 
Laboratory—C 


601 Suisman 


ty Planning 


Street, Pittsburgh 12, 


Penna. 





CHICAGO AERIAL INDUSTRIES, 
AERIAL SURVEY DIVISION 


Continuous Strip Sonr 
Mapping. 


INC, 


1¢ Photography, Highway 
Highway & Airport Crack Studies, 
Highway & Railroad Profiles 

Large Scale Topograph 

332 South Michigan Ave. Chicago 4, Illinois 

1980 Hawthorne Avenue Melrose Park, Illinois 


lc Maps 





CLARK & GROFF ENGINEERS 


Consulting Engineers 


Civil, Sanitary & Municipal Enginee 
Investigations. Rer 
Supervision of Const 

Laboratory 


3240 Triangle Dr Salem, Oregon 


WALTER H. FLOOD & CO. 


Chemical Engineers 


Inspection and Testing of Materials and Str 
Streets — Roads — Airports 
Building and General Engineering Constructi 
Resident Inspection — Chemical & Physica Te 
Soll Boring & Investigation—Concrete Core Cu 
Specifications — Reports — Research 
6102 S. Blackstone Ave Chicago 37, 





FRIDY, GAUKER, 
TRUSCOTT & FRIDY, INC. 


Architects & Engineers 


Hospitals Schools 
Public Buildings. 
Sewage, Petroleum 
posal, Power & 

Supervision, 


Airports 
Facilities 

Lighting 

Appraisals 


1321 Arch Street Philadelphia 7, Penna. 


HOWARD R. GREEN CO. 


Consulting Engineers 


GN AND SUPERVISION OF 
M IPAL DEVELOPMENTS 


Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Val uations 


208-10 Bever Bidg., Cedar Rapids, 
Established 1913 


lowa 





WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 
Underground 
Investigatior 


Water Supplies 
Reports, Advice 
307 W. 12th St 


Phone 


Austin 1, Texas 


GR 7-7165 





GRAY and OSBORNE 
Consulting Engineers 
Specializing In 
Municipal U i 
Feasibility — Valuations — Rat 
Studies — Master Plannin 
228 South 2nd St. 


Yakima, Washington 





HAVENS AND EMERSON 


A. A. Burger 
Harry H. Moselev Jj 
Frank S. Palocsay Edward S. Ordway 
Frank C. Tolles, Consultant 
Consulting Engineers 


Sewerage 


W. Avery 


Water 


Leader Bidg. Fai 
Cleveland 14, O. 


yarbage, Industrial 
ns—Laboratories 
Woolworth Bldg. 
New York 7, N.Y. 


Wastes, 





CHAS. W. COLE & SON 


Engineers—Architects 


Sewerage, Water Si 
Toll Roads, Indus 
mercia 
220 W. LaSalle Avenue, 

South Bend, 


Highways 


Central 4-0127 
Indiana 


PETER CARVER ASSOCIATES 


DESIGNERS 


Ice Rinks Swimming Pools — 


70 EAST 45TH STREET 


Arenas — 


ENGINEERS 


Auditortums — Recreational Facilities 


NEW YORK 17, N. Y 


Complete Architectural and Engineering Services 





CONSOER, TOWNSEND 
& ASSOCIATES 


Supply — Sewerage — Flood Control & 
ridges - Express Highways — 
Paving — Power Plants — Appraisals — Reports 
— Traffic Studies — Airports 
Gas & Electric Transmission Lines 


360 East Grand Ave 
Chicago 11, Ill. 








GIBBS AND HILL, 


INC. 


Consulting Engineers 


Los Angeles 14, Calif 
510 W. 6th St. 


NEW YORK I, 
Pennsylvania Station 


& Br 


Tampa, Fla 
608 Tampa St. 


a. ¥. 
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HAZEN AND SAWYER 


Engineers 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision 
of Censtruction and Operation 
Appraisals and Rates 


122 East 42nd St 3333 Book Tower 
New York 17, N.Y. Detroit 26, Mich 


EDWARD C. JORDAN CO., INC. 
Civil & Sanitary Engineers 


Sewerage e Sewage Disposal e Industrial Wastes 
Drainage e Water Supply e Streets e Highways 
Municipa] Engineering 
nvestigations—Reports—Designs—Supervision 
3792 Congress St., Portland, Maine 
Tel. SP. 4-0315 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Consulting Engineers since 1917 for 
more than 700 cities and towns 
Water Works, Light and Power, Sewerage 
Paving. Airports, Reports. 
Appraisals, Drainage 


2962 Harney St Omaha 2, Nebr 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 

@ Water Supply 

@ Sewage and Waste Treatment 

@ Sewage Reclamation 


CHEMICAL and BIOLOGICAL LABORATORY 
SAN FRANCISCO 





HILL & HILL 
Engineers 
Sewage and Waste Disposal! 
Water Supply and Filtration 
Dams, Reservoirs, Tunnels 


Airport and Topographic Surveys 


Home Office: 8 Gibson St., North East, Pa 


KEIS & HOLROYD 


Consulting Engineers 


Formerly Solomon & Kel 
Since 1906 
Water Supply, Sewage Disposa 


[ Garbage & 
Refuse In 


ineration, Industrial Buildings 


Troy, N.Y 





HAROLD HOSKINS 
& ASSOCIATES 


Consulting Engineers 
Sewers and Sewage Treatment 
Water Supply Drainage 
Reports 


Paving 
Bridges Airports 

Aerial Photogrammetry 

Power Plants Surveys 

1630 Que St., Lincoln 8, Nebr 

725 9th St., Greeley, Colorado 





FENTON G. KEYES ASSOCIATES 
Consulting 
ARCHITECT—ENGINEERS 


Providence 3, R.! Waltham 54, Mass 





MARK HURD AERIAL 
SURVEYS, INC. 


Topographic And Planimetric Maps 
Tax Maps’ Aerial Photography 


230 Oak Grove Street Minneapolis 3, Minn 


KING & GAVARIS 


Consulting Engineers 


Bridges Highways Tol 
Arterials Foundations 
Reports Investigations 


Supervision of C 


Roads 


Surveys 


nstruction 


425 Lexington Ave New York 





Jenkins, Merchant & Nankivil 
Consulting Engineers 

Municipal Improvement ‘ 

Power De mer Water 

Traffic Survey 

Flood Contr Recrea 
Air Ports Investigations and Report 
805 East Miller Street 


ional Facilities 


Springfield, Illinois 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, Sewage 
and Sewerage Disposal. Industrial Waste 
Valuations, Laboratory. City Planning 


1312 Park Building, Pittsburgh 22, Pa. 





JOHNSON DEPP & 
QUISENBERRY Inc. 


Consulting Engineers 
Highways 
Airports 
Planning 


915 Frederica St. 


Water Supply 
Sewage Disposal 
Surveys 


Owensboro, Ky 


DANIEL KOFFLER AND ASSOCIATES 
Consulting Engineers 


Structural, mechanical and sanitary engineering 
Bridges, special structures, cold storage ware- 
Housing, industrial developments, parkir garages 
and airplane hangars 


Dupont Blvd. and Washington Ave 
New Castle, Del 





JOHNSON SOILS 
ENGINEERING LABORATORY 
Laboratory and Field Testing 


Shear and Consolidation Test 
Design and Construction Contrel 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


LADD ENGINEERING CO. 


Consulting Engineers 
Sewers, Water. Paving 
Filter Plants. Disposal Plants 
Electric Systems 
Southeastern States 


Home Office: FORT PAYNE. ALA 





JONES, HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage and Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 
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Lockwood Greene Engineers, Inc. 


Architects—Engineers 
Water Supply, Power Plants, Sewage 
Disposal, Valuations & Appraisals. In- 
dustrial Waste, Industrial Plant Design 


41 East 42nd St 


New York 17, N.Y. 
Montgomery Bidg. 


Spartanburg, $.C. 





Financing 

Financing may be considered by 
some to be outside of the engineer- 
ing field. However, the consulting 
engineer usually is required to give 
advice on financing. Most projects 
are financed by 
bonds, 


general obligation 
water revenue bonds, and 


sometimes by special assessment 


bonds. Occasionally a water works 
has accumulated the money for wa- 
ter works additions of a small o1 
moderate size, but seldom is there 
enough for a major addition or a 
new water works. It is advisable to 
seek the early counsel and advice of 
a financial organization specializing 
in various type of bonds 

Among the factors to consider in 
financing a water supply project is 
the question: Are there state sta- 
authorize, and do the 


bonding limits permit, general obli- 


tutes that 


gation bonds for all or part of the 
project cost? If there are, what are 
the advantages and disadvantages of 
general Such 
bonds are usually from one-half to 


obligation bonds? 
one percent lower in interest rates 
than water revenue or other type of 
bonds. General obligation bonds 
usually require a referendum 

Most states have statutes authoriz- 
ing the issuance of water 
bonds. To 


revenue 
municipalities with a 
good credit rating, such bonds are 
often attractive. Several of the state 
statutes permit water revenue bonds 
to be issued for a longer period than 
general obligation bonds; for ex- 
ample, for 40 years instead of 20 
years. With water revenue bonds 
the bond companies require a COV- 
erage factor of 30 to 50 percent of 
the annual interest and amortization 
charges. If the interest and amor- 
tization iS 


paid when due, this 


amount, deposited in the “coverage 
can be invested by the own- 
er. However, 


factor,” 
in establishing the wa- 
sufficient income 
quired to provide for this coverage 
factor. This usually makes the fi- 
nancial charges in the rate base 30 
to 50 percent higher than required 
for general obligation bonds. After 
this coverage factor has been de- 
posited, and not required for several 


ter rates, 


is Te- 


years, it is often permissible to use 
any excess for water works better- 
ments or additions. 

Water revenue bonds usually re- 
quire a referendum only if 10 to 20 
percent of the voters sign a petition 
for a referendum 

The shorter the bond period, the 
less is the total amount paid for in- 
terest and amortization. For ex- 
ample, with equal annual payments 
for interest and amortization for the 
life of the bonds and assuming 4 
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percent inti 


rest on a $1,000,000 bond 
total 


percent 


issue, the would be 


63.8 
bond 


payment 


for a 40-yeal 


bond 


greate! 
issue than for a 10-yeai 


ssue 


Rates and Records 


Adequate and well balanced 
The 


wate! 


rates are desirable 
ol having tne 


oft some otne! n 


or tn use ol lowe 
as political propagand: 
undesirable 
vorks 
walk | 
systems Approximately 
ol the wate! works 
United States are municipally 
id operated Practically all 
have some 


) 
pDiants 


owned } 
fire protection, while 
about 10 percent of the m 
ly owned water work 
harges 
Records of size and location 


ilities, especiaily tnose 


| 
ot accessible valuable 


and compara 


yrds should 


forecasts tor des 


to! wate! ipply 
complete records Nhat 

and whit h have been 

| 

1 


accords 


expanded in 


¢ 


import $7 


] 
an principles 


basing de 


Testing Laboratory 
of Wayne County, Michigan 
ng 1957, the Testing Labora- 
Wayne County, Mich 
positive 
for marking traffic 


‘riormance 


an, 


5 
more approach to 
basis. 
nd, two pleces ol 

special equipment were purchased 
film thickness gauge and a 
striper for applying 
Samples of paint are 


1 1 
laboratory Oo! 


is also obtained 

applied to both 
Dituminous pavements 
striper to a film thickness of 


] 
placing the test lines 


Lluis By 

early 

; : : 
necKs are obDtained on 
ince to. traffic 
sets in. A 
paint 


summe periodic 
resist- 
weal TO! the 
winte report of the most 
lurable is made to the Board’s 
Purchasing Division to enable it to 
traffic 
next year. The Engi- 
neer of Tests is Bernard A. Ross. 


buy the most economical 


paint for the 


PUBLIC WORKS for August, 1958 





THE LOZIER COMPANY 


Consulting Sanitary Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, 
Disposal 


Refuse 


10 Gibbs Street Rochester 4, N.Y 


O'BRIEN & GERE 


Consulting Engineers 

and Distribution 
Treatment 

t—Flood Control 
anning—Surveys 


Syracuse 2, N.Y. 


Studies—Dev 


400 East Genesee Street 





DeSOTO B. McCABE & 
ASSOCIATES 


Consulting Engineers 
Water Supply, Sewerage 
Bridges, Highways, Feasibility Reports 
Municipal Planning, Port Facilities & 
Advisors to Management 
2359 Scott St. at Fullerton Ave., Box 335 
Franklin Park, Illinois 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 


G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water Drainage and 
I tr @ Problems 
ransportatior 


165 Broadway New York 6, N.Y. 





EMMET J. McDONALD & 
ASSOCIATES 
CONSULTING ENGINEERS 
HIGHWAYS, MUNICIPAL, SURVEYS 


337 Rhodes Avenue Akron 2, Ohio 








MEAD AND HUNT, INC. 


Engineers—Architects 

Half a Century as Consulting Engineers 
Electric Power Generation (Steam-Hydro 

Diesel) Airport—Highways—Flood C ro 

—Investigations, Reports & Appraisals— 

Field S rveys—Research—Sewerage & In- 
dustrial Wastes—Water Supply & Purif 
cation—Irrigation & Drainage 

CEdar 3-9706 
2320 University Avenue Madison 1 


Wisconsin 


FOR RATES FOR THIS SPACE 


Write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J 





MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ernest W. Whitlock 
1 A. Arenander 


Malcolm Pirnie 
Robert D. Mitche 
Plans 
Operations 





GEORGE B. MEBUS, INC. 


Consulting Engineers 


Sewerage — Industrial W 
Water pply — City Pla 
Invest 
Design and Supervision of 
Valuations 
Broed Street Trust Co., Bldg 
Glenside, Pa 


THE PITOMETER ASSOCIATES, 


Engineers 


INC. 


Water Waste Surveys 
Trunk in Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


50 Church St., New York City 





MERRITT & WELKER 
Engineers 


Water, Sewage. Streets. Roads, Na 
Valuations, Municipal Planning 


208 Roswell Street Marietta, Georgia 


PLUMB, TUCKETT & PIKARSKY 
Consulting Engineers Architects 
Building 


Reports and Supervision 


Highways 


2649 Wabash Avenue 
Gary, Indiana 


25 E. Jackson Bivd 
Chicago 4, Illinois 





METCALF & EDDY 


Engineers 


Water, Sewage. Drainage. Refuse and 
Industrial Wastes Problems 
Airport y 

Laboratory 
Statler Building 
Boston 16 





PRAEGER-KAVANAGH 


Engineers 


128 E. 38th St New York 16, N.Y. 





GEORGE V. R. MULLIGAN, P.E. 


Management Consultant 
Operation Analysis 
Manpower Utilization 
Mauagement Controls 


601-1%h Street, N.W Washington, D.C 





NUSSBAUMER-CLARKE and VELZY| 


Consulting Engineers 


Sewage Treatment—Water Supply 
ncineration 


I Drainage—Highway Planning 
Appraisals and Rate Studies 

327 Franklin St., Buffalo 2, N. Y 

500—Sth Ave., New York 36, N. Y 


HAROLD S. PRESCOTT 


Consulting Engineer 


Water Supply & Treatment Plants 
Sewerage & Sewage Disposal; Industrial Wastes 
igation & Reports; Design: 
ion of Construction & Operation; 
Municipal] Consultants 


594 Main Street Placerville, California 





RADER AND ASSOCIATES 
Engineers—Architects 


Water Works, Sewers, Sewage Disposal and 
other Public Works Projects. Hotels, Office, 
Industrial and Commercial Buildings 
Plans, Specifications, Supervisien, Reperts 
Investigations, Consultations 
Aerial Photography, Photogrammetry 
111 N. E. 2nd Avenue Miami 32, Florida 
Phone FRanklin 1-3551 











DALE H. REA 


Consulting Engineer 


Wate Supply Treatment Sewage Coal. 
lection and Treatment Irrigation, Reservoirs 
and Dams, Airports, Buildings and Bridges 
Appraisals — Reports — 6pecifications 
Supervision of Construction 


2200 West Chenango 
PY. 4-3546 


Littleton, Colorado 








RIPPLE AND HOWE, Inc. 


Consulting Engineers 
APPRAISALS AND REPORTS 
DESIGN AND SUPERVISION 
Water Works Systems, Filtration Plant 
Irrigation and Drainage Sy Reser- 
voirs and Dams, Sanitary and rm Sewer 
Systems Sewage Treatment Plants and 
Refuse Disposal 
©. J. Ripple 


V. A. Vaseen B. V. Howe 
833 23rd St 


Denver 5, Colo. 





SOIL TESTING SERVICES, INC. 


Consulting Engineers 


CARL A. METZ JOHN P. GNAEDINGER 
Soll Investigations 

yn Recommendaticns and Design 
Laboratory Testing 


Foundatic 


1827 No. Harlem Ave 
San Francisco 
Havana, Cuba 


Chicago 35, In 
Milwaukee, Wis 
Portland, Michigan 





SPRAGUE & HENWOOD, INC. 
Drilling Services 
Foundation Investigations Test Boring 
Grout Hole Drilling and Pressure Grouting 
Diamond Core Drilling 
221 W. Olive St., Scranton, Pa 
New York, Philadelphia, Pittsburgh, Atlanta 
Grand Junction, Colorado 
Buchans, Newfoundland 


J. STEPHEN WATKINS 


S. Watkins G. R. Watkins 
Consulting Engineers 

Municipal 

Supply and 

Treatment 


Industrial Eagimeering, Water 
n, Sewerage and Sewage 
ays and Structures, Reports, 
ms and Rate Structures 
446 East High Street Lexington, Kentucky 
Branch Office 
4726 Preston Highwoy Lovisville, Kentucky 








Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 


Highways, Bridges, Tunnels, Airports 
Water Supply, Soil Tests 
Reports, Design and Supervision 


sewerage 


511 Westminister St Prov. 3, R. I. 





FOR RATES FOR THIS SPACE 


Write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J 


STANLEY ENGINEERING 
COMPANY 


ng Eng neers 


Hershey Building 208 S. LaSalle St 


Muscatine, la Chicago 4, Illinois 


WEINBERG & CUNNINGHAM 


Engineering Consultants 
Water Supply, Treatment & 
Distributior 
Sewage Treatment & Disp 
Industria aste Treatment 
Investigat Report Appraisal 
i Work Engineering 


Public 
134 EAST THORNTON STREET, AKRON 11, OHIO 











RUSSELL AND AXON 
Consulting Engineers 


Sanitary—Structura 
Industrial—Elec 
Rate Investigations 
408 Olive St., St. Lovis 2, Mo 
Municipal Airport, Daytona Beach, Fla 


ROBERT H. STELLWAGEN 


Consulting Engineer 


pal and Industrial Waste Problems 
Salvage, Pumpin 
Testing 


629 Buhl Bidg Detroit 26, Mich 





ALDEN E. STILSON & 
ASSOCIATES 


Consulting Engineers 


Water Supply, Sewerage, Ind 
Bridges— High ways—Indust 
Mechanical & Industrial La 
Parks 
Rose Building 
Cleveland, Ohio 


245 N. High St 
Columbus, Ohio 


ROY F. WESTON, INC. 
ENGINEERS—BIOLOG/STS—CHEMISTS 


Industrial Waste Stream Pollution 
Air Pollution—Water—Sewage 
Sur R rch—Development—Process 
Eng | Plans and Specifications 
Operation Supervision—Analyses 
pvaluations and Reports 


NEWTOWN SQUARE, PA 





WALTER H. WHEELER 
EM., M. A. S. C. E. 


Designing and Consulting Engineer 
dings Bridge M Plants. Et 


802 Met. Life Bldg Minneapolis, Minn 
Tel. Federal 3-1019 





FOR RATES FOR THIS SPACE 
Write 
PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N. J 








CARL SCHNEIDER 
Consulting Engineer 


Incineratior 
Refuse ¢ ect 


Rer 


602 Pan American Bidg 
New Orleans 12, La 





IRBY SEAY COMPANY 


Engineers "ie 


onsultants 


Wate 


Sewage System & 


516 Goodwyn Inst. Bidg 


Treatment 


Memphis, Tennessee 


SUHR, PETERSON, 
PETERSON & SUHR 


Consulting Engineers 
REPORTS—PLANS—SUPERVISION 
nn gg Pa gg Ri gm 
Pixed and M 


130 N. Wells St 


i Contr 
Alry Road Surveys, 
le Bridge 


Chicago 6. Illinois 


WHITMAN, REQUARDT 
and Associates 


Engineers — Consultants 


Reports Jans, Supervision Appraisals 


1304 St. Paul St., Baltimore 2, Md 








Phone JAckson 7-2932 


UHLMANN ASSOCIATES 


H. E. BONHAM 
CARL E 


NYE GRANT 
KUCK J. M. BRUNDAGE 
Consulting Engineers 


Sewage and Industrial W 


Water Supply and Purification 
4954-58 N. High St 


> Treatment 


Columbus 14, Ohio 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 
Aerial Mapping 
Civil & Sanitary Engineering 


312 W. Colfax Ave 
720 E. 38th St., 


South Bend 1, Ind 
Indianapolis 5, Ind 





SEELYE STEVENSON VALUE 
& KNECHT 


] 


‘onsul 


ting Engineers 

Dougherty. Cons 
Mechanical, Electric 

lighways ridges, Indu 

n py Sanitatior 


sd Cor rete, Stee 


New York 17, N.Y 





SMITH & GILLESPIE 


’ 


Municipal and Consulting Engineers 
Water Supply. Water Purificatior 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants 
Airports 


Jacksonville Florida 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St Ridgewood, N. J 








JOSEPH S. WARD 


Consulting Soil and 


Foundation Engineer 


t k 
ati B 


1 De r ( 


91 Roseland Avenue Caldwell, NJ 


I da ad Pavement 





WILSEY & HAM 


Engineers & Planners 


111 Rollins Road, Milbrae, Calif. 





WILSON & COMPANY 
Engineers & Architects 
gning—Supervision 
od Control 
n 


631 E. CRAWFORD SALINA, KANSAS 
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PUBLIC WORKS 
EQUIPMENT NEWS 


Denison Core Barrel 
For Soil Sampling 


Denison 





Power Take-Off Rotary Air Compressor 
rears pte se a : 

other diffic 
is. In 
rotated 


ope 
I 
noie o 


o 


ig mud 





ion bea I! 


downward 





hae ; 
asi it aati alba, AM it. Hise“ otlbth 
Worthington truck-mounted a 


Water 
k-mounted powée 


Depts 
compressol n t 


power take 
mounted on 
requirements 


; icKs, and jee} A dem 
¢ 1 1 stration LiL l equlippea 
ained unit weighs 950 p yund a 
New Line of Horizontally Se 
Split-Case Pumps 


several of 


touring 


ne purpose 
and sewe! 
ipplication 
started 


be 


apacity control allows 
* iain i onsistent delive 
Know! ¥ 


a pressure 
operation 


in 
extremely q let 


of 100 


] unl 
all imens 


ooled 


il] ‘Om 
Soast 

si . nic 

1 »] ] *\* + 

t includes a two-sti 
rotary alr compresso 
ompact ove : ] 
engine governo 11 
rage tank, oll sepa 


in your area, 
wri he Worthington Corp., Ha 
ator a 1, , e No. 8-3 on 
receiver, all mounted or 
ide la t n- 
advancemen 


} y - 
nyaraulic an 


Snow Thrower 
are suited f r pn latl 


By Jari Products 


the 
and 





s. For more data write 

Inc., 2990 Pillsbury 
Minneapolis 8, Minn., 
No. 8-4 on the reply card 


special 
rotal y 


] 
) 


crusted snow 


a 20-ft 
and 


instantly 


’ 
spread over 


banks, 


g angle 
} 
mounted 
solid ubbe 


ve 
Small stee 
: ] & = 
guide wheel in f1 des three 
wheel 
Pumps for increasing water pressures 


suspension 


e 


adjustable 


Snow 


and is 
to 


Snow thrower has a special raker baz 
insu maximum emoval that breaks up 
PUBLIC WORKS for August, 1958 


packed or crusted snow 





195 


Scarifier Attachment 
For Huber-Warco Maintainer 


roadw: 


A completely new fi 


her attacnment for tne 


°0 maintainer has been engineers 

yr efficient medium and li luty 
scarifying of blacktop, stone, gravel, 
lirt and other materials. It has a 


swath width of 33 inches and a 
scarifier pressure of 24C0 lt 

be quickly attached to 

lranlic + 1] 1:4: ° 
iraulic-controlled lifting u 
bulldoze: and 


snow plow attacn 


he maintainer can also be 


, ‘ 
with hydraulic-controlle 


ments. T 


equipped 
is a bull- 
broom, side dozer, lift loader, 
snow piow, 
leveler. For more information w 
Huber-Was oO eu. Marion Ohio 
circle No. 8-5 on the reply cai 


Loader-Backhoe Unit 


n \ loade1 anda back 
lation ro! Minneapo 
ne 335 and 445 industrial i 
have been announced. Des 
ated as the L-3 and L-4 Wheeload 
s, the units are presented as las 
ick-detachable, and easy to oper- 
for excavating, trenchin 


work. T 


attachments tor service ; 
10Zer, 


. a a 
patcn roller and berm 


g, load- 

n he L-3 

Wheeloader has 47 bhp; the L-4 has 
P 


toting 
57 bhp. Capacity of the loader buck 


} | 
backfill 


g and 


2 


et on the L-3 is 42-yard; on the L-4 
it is 5g-yard On both models 
apacity is 2,000 lbs.; lift he 
10 ft. 7 ins.; 


— : : 
and breakout force 


dumping height is 8 { 
is 3,500 lbs. Ar 
mportant feature is that the oper- 
ator faces his work throughout ths 
190° arc, when operating the bacl 
10e. On both L-3 and L-4 

ligg depth is 12 ft. 6 

s 10 % 1 in. £ 


) 
and 15 ft. 6 ins. from the 


ing 
f from the 

axis. Swing radius con 

190°. Duinp height is 8 ft. € 

height is 11 

widths range from 14 ins 

For more details write 

Moline Co., P. O. Box 1050, Minne- 
apolis 40, Minn., or circle No. 8-6 
on the 


transport 


reply card 


196 


Dual Parking Meter For 
Low Maintenance 
and Operating Costs 


manual parking mete 
for low maintenance and 
ating costs has been introduced 


tne Dual Park 





ind losing both t 
laracter of the colin 
nount of tim 
neasures th 

Sages tne i 

For furthe infor 

Dual Parking Met 

Lexington Ave Pittsburgh 


le No. 8-7 on 


Euclid Announces New 

Series TC-12 Crawler 
Majo) improveme! in the Model 
TC-12 ( awle ‘tO! have been 
innounced by Euclid. This : 
Crawler features 402 hp delivered t 
the power train, two Torqmatic 


Drives with independent planetary 





“Twin” 


track drives, no steering clutches, 
8 roller track frames, rear mounted 
in-seat starting, 

hydraulic track re- 
oil adjustment and 
semblies. As 


ynstructior and 


ooling system, 
ily automatic 
unitized as- 
result of heavie 
more rugged 
omponents throughout, the bare 
weight of the tractor has been in- 
eased from 64.000 to 67.000 pounds 
plus. Transmissi« » modi- 
heations provide 
s mplified se 
effective 
wearing readily acces- 
sible 1 components 
Detailec ifications from Eucl 
Divisi Motors Corp 


circle No. 8-8 


Amwell Tank Mixer For 
Dry Materials and Liquids 


A new An 
xing dry m ials with liqui 
Well 
mixer uses n-sneal 
controlled culat- 
to disperse or dissolve 
onesive 
pelle : 
(3500 rp: develop the 
without the disadvantage 


necnanical 


Oo accommodate 
—- ’ 
solid and liquid 
11 
and impelle: 


, h] ] 
lor pienalng 


ith or witho 
ontinuous or batch mixin The 
baffi a 

rials 

dispersed 
further infor- 
American Well 
le No. 8-9 


ith liquids 


aqust 1958 


Allis-Chalmers Tractors 


1000 lt Utility ac : { f ting and 


an 


i lismountir 
Hoist operates from truck jismountins 


The Model 52-H overnead electrl The Allis-Chalme 5 Mo lel D-14 high-clearance 
hoist operated from a 6-12 volt DC and Model D-17 utility tractors 


design that provides 
a low center of gravity for stability 
, 


line of attachments and extra high axle 


1 
uck Dattery iS avallaDle from lave a complete clearance 


urtchaell Heating Co. The nl The D-14 


1as a 1000 Ib. lifting capacity 


B has 35.65 hp, weighs ap- Power-Shift rear wheels and Roll- 
proximately 4,200 Ilbs., without Shift front axle permit changing 


1] 1 
equipment and has an_ overall wheel widths quickly 


he frame supporti and safely 
length of 129 in The D-17 without the use of jacks or blocks 
noved forwart nd securely fé has 54.43 hp, weighs approximately For more details write Tractor 
tened over the cab. When loading 5,300 lbs., without equipment and Group, Allis-Chalmers Mfg. Co., 
and unloading the beam slides n overall tractor length of 140 Milwaukee, Wis., or circle No. 8-13 
' 


tractors feature low-line, yn the reply card 


is designe d 


over the rear of the truck to } 

a clear vertical lift. Additional in- 
formation is available from Hoist 
Division, Burtchaell Heating Co., Completely Miniaturized 
2944 S. E. Powell, Portland 2, Ore- 





mented waist impeller shape permits 


Wilkinson Line Locator safe handling of entrained liquids 
gon, or circle No. 8-10 on the replys with 


an additional advantage of 
A radically new, advanced design 
ara . 


more quiet operation. All units are 
sized for direct connection to mod- 
ing the precise location and depth erate and 
Industrial Wheel Tractors of all subsurface mains, services, V-I 
transmission lines, valves, boxes and termediate ratings up to approxi- 
cables has been announced by mately 200 hp. Speeds are matched 
Wilkinson Products Co. True minia- t 
turization is achieved by the us¢ 
of transistors, subminiature com- 
ponents and etched circuitry, to- 
gether with original and unique 
type antennas. This new model is 


electronic locators for determin- 


high speed motors, but 
yelt drives may be used for in- 


0 economical gas or diesel engine 
speeds; steam turbine drives can 
be used with standard speed re- 
lucers. Both blowers, designated 
Type RAS, and gas pumps, desig- 
nated Type RGS, have _ identical 
encased in a molded g fibre volume and pressure ratings: 36 se- 
container which provides full pro- lected sizes cover a capacity range 

of from 2,000 to 14,000 cfm at 6 psig 
leak proof mercury cells hav and from 1,500 to 8,000 cfm at 10 
wheel tractors has bee nn life of at least ten times ordinary psig. For 
by The Oliver Corp. Six models batteries; the transistors have 
constitute the basic line 


tection for rough field 
\ complete new line } 
d mpl I lin 


specifications and com- 

technical information write to 
toots-Connersville Blower, 900 W 
Mount Street, Connersville, Ind.. o1 
‘ircle No. 8-14 on the reply 


which rated use life of 70,000 hours. Fo I 

iges from the Models 550, avail- complete details write Wilkinson 
with either gas or diesel en Products Co., 3987 Chevy Chass 
to the big 995 GN Lugmatic Drive, Pasadena 3, Calif., or l 
‘| with automatic torque con- No. 8-12 on the reply card 
‘r, heaviest and most powerf 


wheel tractor produced by Olive: 


card 
circle 


Ai 


Roots-Connersville Introduces 
a ; acme thei New Design For Blowers And 
the 770, 880, 990 GM diesel, and the Gas P 
950. All except the 990 and 995 are 2 yume 


available with gasoline o1 


Other members of the new lir 


liesel A completely new blow: 
power. The new tractors mount a ing the Roots rotary posit 

wide range of equipment, and have ciple, has been developed by Roots- 
been engineered to incorporate the , 


rT 
t 


Connersville. The new blower fea- 
most advanced features. For com- tures a vertical arrangement of the 
: 


plete information write The Olive: impellers providing horizontal inlet 


Corp., 400 West Madison St.. Chi- 
cago 6, Ill., or circle No. 8-11. 


and discharge connections for more 


convenient piping. An improved seg- Blower features saving in floor space 
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Three-Inch Diaphragm Pump 


New System Eliminates Sand From Water Supplies ee 


Be 


added to the idland 
-roducts Co. line of pumps. With 


ipactity of 4300 gph these pumps 


peen 


las 
V7 7q WELL WATER WITH SAND AND SILT; 


| I Sano ano sir 


e suited for all types of utility 
onstruction dewatering work 
ind_s solids 


centru 


arriea D\ 


‘ n write to Mid 
‘0 Midland Par K 
le No. 8-17 on the | 


— — Overspeed Governor For 
Mounting on Tachometer Drive 





Arrangement of Dorrclone desar 





WwW powe tral it 


Rotary Snow Plow n el 
; 10,000 feet. The plow ‘ er j 7 

Snow plow ] Cc : _ oe .. ‘ SYNCHRO START 

veanor 


d F. Taylo 


+ 


lil-rotary 


Onow dias 


yiba Syst 


n < 950 to 
Tay] Co., Deny 
cle No. 8-16. 


Colorado. o1 


Cutter Mows a Clean Swath 


Wlll cut 

ser Ma- 

5095, 2525 
( yk] ) 


{ 


Rotary y handl ffi r 
PUBLIC WORKS 





tele scope Tho ins. long ana 
with its tripod only 19% 
Write Precision Instruments 
1900 Fifth Ave., Troy, N. Y 
or circle No. 8-20 on the reply cart 


1 


Pneumatic Positioner For 
Automatic Chlorinator Control 


effective new positions 
] 
ss cniorinator teed 


natically in proportion to a 
1 o ~ 
ard 3 to 15 psi pneumatix 


has just been announced 
Lace & Tiernan The position 
-d for use with V-not 
Shown ji 1e D311 é 
and this con 
vert 


ts alr-pressure 


tandard pneumatic 


Another New Engine 
Announced By Caterpillar 


-pressure regulato 


1iovement. This 


1 , 
diesel engine ion the V-notch 


nounced Vy Cate pilla The fice, nus 
y linde D311 (Series H) heavy 


engine nas a 


Y 


itomatic 


stroke. It 


aspirated, 
1 employs 
nambe 
qiesel 
SUiAaCeTI 
2400 
Lanchester type 
provide S1X- 
smootn 


yilndae ompilete ill 


ittachments wil ne provide 
adiators, heat exchans 
torque 


‘onverte 


marine gears, DOoWe! 


‘ 1) 
Cater Plila} 
Peo: 

eoria, 


No. 8-19 on the reply card 
Self-Leveling Engineers’ Level 


self-leveling e1 
has been introduced by 
Instruments. Among 
ss of the new level 
working time may ; 
: ~ rtional 
uch as 90 percen : : 
King parts 
iing operations 7 pert 
1 fal » contained in 
srrors SuCN aS ¢ - l 


} } case, all p sed pl 
bubble, are « ae Ts : sac 
| . internal corrosion. Installation 

1 simple: no change in the chlori- 


automatically ompe! ‘ 
4) the need for deli 4 nator itself is necessa J Fo 
The line nation write to Wallacs & Ti I 
assumes a Inc., Belleville, ws, OF cle No. 
, 8-21 on the reply card 


position, once tne 


vials is eliminated 
ignt automatically 
horizon 


rument has been approximate- 


Henry Backhoes and Loaders 
For Allis-Chalmers Tractors 


ly leveled by its circular bubbl 
The self-leveling system consists of 
prisms The Henry Mark II backh 
Henry L-600 utility loader ar 


change of instrument setting and able for 


a pair of carefully positioned ] 
which move automatically with any 
mounting on th 


Chalmers Model D-14 tract 


backhoe digs to a depth 
, : 


the iter of the reticle at all times has a loading height of 


accomplish ealignment of 


the f s ‘ it intersects 


mM , 1 
The leve ‘Or ac overall ne powell 


ight ig h 20 percent mort 
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than former models at any angle 
within a 200° are of swing, and has 
a reach from center line of rea 
axle of 18 ft. 8 ins. The loader has a 
dump height at maximum dump of 
104 ins., a lifting capacity to full 
height of 1500 pounds, a breakaway 
apacity of 3000 pounds, and a dig- 
ging depth below grade 

For full details 

Mfg. Co., In 

Kans., 


or Cire 


Lightweight Jackhamer 


w lightweight ock 

the J-30A Jackhamer, has 
DY Inge soll-Rand 
where a powerful 
lle d l 1S needed 
lgnec ] onstruc- 


tion and maintenan work 


J-30A multiple-uss 

sign permits easy conversion I 
the standard blowe1 style dril 
the plain dry 


wet styles 
steel ntralizer has 


ig parts enclosed wi 
ontnead; this Keeps out < 


1 
’ e 


intormatlor 
11 B oadway 
cle No. 


High Speed Photocopy 


The Trar py Meteo 


l made Dj 
Remington Rand, is a compact high 


speed photocopy unlit, that exposes, 


t 
levelops and prints finished copies 
originals up to 15 ins. wide and 
any length in 42 minute or less 
Meteor is designed specifically 


for use under fluorescent or bright 
office lighting with the excl 
Pape! I 


standard electrical 


usive, 
ee ee a dle 
Dullt-in filte! t Can 
llatior ler 
uiation 1s neces- 
ary It prod ices 


tocopies fast, 


sharp, clear pho- 
economically, con- 
veniently and accurately. The over- 
all dimensions are 
width 151% ins., 
throat width 15 ins. More informa- 


length 261% ins., 


height 914 ins., and 


tion from the Remington Rand Div 
of Sperry Rand Corp., 315 Fourth 
Ave., New York 10, N. Y., or circle 
No. 8-24 on the eply card 





Brush chipper eliminat xcessive 


n p} Mod 
Mitts & Mer 


opening of 10 ins. x 16 


ndle 


D iS Chippel 


ed by 
branches and 
is. in diamete 
cesslve 


trimming 


. : : 
Vilnder makes an 
ounte 
the 


entire 


cylinder is 


Up to 7 ins. in Dia 


trimming 


S 


time 


n 


ne 


1 


staggered 


in 


nereases 


minates heavy 
lute 


neretore 


x 


undling 7-incl 


nain 
small kn 
the efficien 
shock and 


Dearing 


meter 


1 limbs 


The 


syS- 


ife 
cy and 


impact 


h, bearings and engine 


id operating 


yrmation 
M 


iginaw, 


+} 


write 
ich ’ 


reduces 


costs 


Fo: IY 
Mitts & 


ol circle 


he reply card 


No. 


maintenance 


10ore ImM- 
Merrill, 
8-26 





Compact Outdoor 
Vacuum Cleaner 


pact portable 


peel! 


Eng 


lien 
gasoilmne 


neers 


motor! 
»4]] 


] y 
cieane 


f 
picked 


into 


itions Ol 


up 


may 


fle 


ah! 
eusapdie 


all 


»xible 


kinds 


may be bk 


inexpensive bags 


' 1 
be blown 

tube 
bags, 


Shipping we 


The 


mate- 
di- 


for dis- 


wn 


through 


tor dae- 


bins o1 


ight of 


nounted type, Y1, is 135 


1d deflectors 


id mounte 


Ti 


r) 


sit, 


1 
essories are aisSo avail- 


flexible 


nigal 


1796 E. 9 Mile Road, Hazel 


Mich.., 


Oo! 


Ca 


nose, 
Mo 
Production 


by « 


1 
clamps 
data 


Engi- 


re 


ircling No. 8-27 


Fast-Digging Power Digger 


1] 


igged, 


+ 


Pp 


fast-diggir 


ractor-mount 


inthe sb 


na 


iY 


lamped so 


up 


iz, €as- 
ed dig- 


een 1n 


Co 


that 


powel! 


Panther 


fast-digging 


take-off shaft speed. The availabl 
is 19,250 pounds. The 


meci 


| f 


1orce 


igging 


She} man 


1anism for swinging 
that the 
elements are kept 

unde} conditions 
the digger is 


the digge 


is unique in 


swing drive 


tension all even 
though 
hill, 
would be experienced if 


iad occurred. A 


eliminates 


dow! 
which 


swung 
thus slope 
any weal! 
flow control 
slack 
ol in 
position. More’ information 
‘rom Sherman Products, Inc., Royal 
Oak. Mich.., or circle No. 8-28 on the 


eply card 


V alve 
and 


1] 
ali Cnaln as- 
sures positive contr every dig- 


mine 


Bead Spreader For Paint Striping 
The Mark-A-Zone bead spreader, 


innounced by S. B. Beugler, auto- 
matically drops the beads evenly 


top ol 


spreade! leaves 


and immediately on 
The 


r uneven 


the paint 
i 


ipe Dare 


no 
the beads are 
mbedded on top of the 
Oo full The stripe 
ot blacken with rubber marks 
t tracti on Mark-A- 
laid bead st The 
units are available in suitable 
33 stripes and 


spots and 
paint stripe 
reflection does 
be- 
ause 


Zone 


plete 


tires ge on 


ipes. 


com- 


widat! I 


for 3%s or 4-in 


1S « 
the 5-in. stripe. The bead spreader 
may be obtained as a separate unit 
1 will Mark-A- 
Zone bead tank 
holds enough 

int. It municipalities 
nd highway departments on park- 


an attach to any 


Dalnt stripe the 


beads for 6 quarts of 


pa is used by 


ng lots and zones, pedestrian 


cross- 
valks, public buildings and 
Write S. B. Beugler Co., 3667 Tracy 
St., Los Angeles 39, Calif., or circle 


No. 8-29 on the reply card 


Streets 
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RPS ROTO-TROL 


Pressure ( Jperated 
Sump Control with 


Pu rged Air System 


Furnished with compression 
bell for wet well. Pressure dif- 
ferential regulator with meter 
that regulates and_ indicates 
rate of air flow. Furnished with 
air compressor, or can be op- 
erated from plant air supply. 


Write for New Bulletin RPS 


WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF Company 


791 Hampden Ave., St. Paul 4, Minn 











The Heart of fine 


Roberts 
Mechanical 
Equipment 


ROBERTS FILTER Mfg. Co. 


640 COLUMBIA AVE. 
DARSY, PFPA. 
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EARL DEVENDORF, Dire 
the Bureau of Environmental San 
tation, N Y. State Department 
Health, has the He 


ri 


received 


public lt} 
Mi Devendorf 


who nas iong 


Mr. Devendorf 


been recognized 
as a leader in public health engi- 
neering, has been with the New 
York State Dep't. of Healt! Su 
1918 and has been Director of 
3ureau since 1948. He has been 
leader also in the developm: nt 
mutual aid for water departn 
the state, as well 


es 


measures 


MICHAEL BAKER, Jr., 
ing engineer, has received a Distin- 
guished 


nsult- 


Alumnus Award from 
Pennsylvania State University. This 
award is made annually to former 
students of Penn State to recognize 
professional achievements and com- 
munity service. Mr. Baker was grad- 
uated at the head of his class in 
1936 with a civil engineering degree 
CALVIN G. BROWN has been 
appointed Director of Public Works 
for Mason City, Iowa. He was for- 
merly City Engineer of Elgin, Ill 


DR. JAMES E. ETZEL formerly 
of E. I. Dupont de Nemours, has 
joined the staff of Roy F. Weston, 
Inc., Newtown Sq., Pa. He will 
work on research, development and 
process engineering. 


DEWEY S. WRIGHT has resigned 
as City Engineer of Denver, Colo., 
to become an executive of the Elk 
River Concrete Products Co., He- 
lena, Mont. He has served as Denver 
City Engineer since 1953. He will 
be succeeded in that post by C. E 
HARNESS, presently Deputy ity 


Engineer. 


THOMAS R. GLENN, Jr., has 
been appointed Director and Chief 
Engineer of the Interstate Sanita- 
tion Commission (N. Y., N. J. and 
Conn.), succeeding SETH HESS 
who died recently. For the past two 
years, Mr. Glenn had served as As- 


sistant Chief Engineer. 


B 
f 


odson’s 
igest 


Ladies (to the) Aid 


Ralph Tully is a county road com 
missioner who uses ¢ ilcium ¢ hloride ex 
But I had been 
it for dust 


proofing during the summer. On the way 


tensively in the winter 


unable to get him to even try 


to his office recent! 
find the roads 


I was surprised to 
virtually dust-free. 
“How're things, Ralph?’ I asked as 
I entered 

“Dandy, Dod!” e bubbled. ‘“The 
weather's good. Equipment’s holding up 

and so am I! And I've started using 
Caleium Chloride for dust control, so 
lve no complaints.” 

“Well, this is one for the books!’ I 
grinned. “I'd hate to guess how many 
times I’ve been in here trving to get vou 


to use Calcium Chloride during the 


summer! Suddenly, between calls, you 


At least 


all my efforts haven't been in vain!” 


decide it’s a good idea after all 


“That’s for sure Ralph exclaimed. 


“T finally saw the light... and [ll never 
he without Caletum Chloride.” 

“By this time,” I said, “‘you’ve no 
doubt proved that everything I told vou 
was true. Keeps dust down. Hardens 
road surfaces for a better paving base 
Eliminates chuckholes—all at less cost. 
And Caleium Chloride will last long—”’ 

Just then Ralph’s phone rang. While 
he was talking, I wandered out to his 
secretary's office. “Promise you won't 
say a word about this to Mr. Tully,” she 
smiled. 

“About what?” I asked 


She glanced ove! her shoulder. “Well, 
it may only be sheer coincidence, but the 
day he ordered his first load of Calcium 
Chloride was the day before his wife was 
having Ladies Aid, and gave him the old 
‘what for’ about the dusty road running 
past their house!” 

—L. D. Dodson 


P.S.—Our folder, “How To Stop Bothersome 
Dust,” will give you the full story on how 
Wyandotte Calcium Chloride helps you end 
your dust problems. Write me today for your 
free copy! Wyandotte Chemicals Corp., Wyan- 
dotte, Mich Offices in prin 


Wrandotte 


CHEMICALS eal 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 


WYANDOTTE 
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Adams Co., Inc., R. P 
Air Placement Equipment Co 
Alabama Pipe Co 
Allis-Chalmers 28 
Construction Machinery Division 
American-Marietta Company 
Concrete Products Division 
American Public Works Assoc 
Armco Draining & Metal Products, | 
Avrora Pump Division 
The New York Air Brake Co 
Automatic Signal Division 
Eastern Industries, Inc 
Ayer-McCarel Clay Co Inc 


B/W Controller Corp 
Badger Division 

Warner & Swasey Company 
Badger Meter Mfa. Co 


INDEX OF ADVERTISEMENTS 
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173 
29, 80 & 81 
60 
56 
nc 47 
65 


73 


industrial Chemical Sales Division 

West Virginia Pulp & Paper Co 
Industrial Materials Company 
International Harvester Company 12,13 & 
International Salt Company 


Johnson Gear & Mfg. Co., Ltd 


Katolight Corporation 
Kerrigan lron Works 
Koehring Company 
Kohler Company 


Phelps Dodge Refining Company 
Pipe Linings 


A Div. of American Pipe & Constru 


Pomona Terra-Cotta Co 


Ridge Tool Comnany 
Roberts Filter Mfg. Co 


Servicised Products Corp 
Sharplex Corporation 
Simplex Valve & Meter Co 
Simpson Logging Company 
Solvay Process Division 

Allied Chemical & Dye Cor> 
Sparkler Mfg. Comoany 


Barber-Greene Co 

Baughman Manufacturing Company 
Bethlehem Steel Company 
Bin-Dicator Company 
Blackburn-Smith Mfg. Co., Inc 
Blaw-Knox Company 

Bowerston Shale Co 

Brown Company 

Bucyrus-Erie Co 


Sparling Meter Co 

Sprague & Henwood, Inc 
Standard Dry Wall Products 
Synchro-Start Products Inc 


Laclede Steel Company 
Leopold F. B 
Link-Belt Company 


M-B Corporation 

Massey-Ferguson Industrial Division 
Massey-Harris-Ferguson, Inc 

McConnoughay, K. E 

McWane Cast Iron Pipe Co 

M & H Valve & Fittings Co 

Minnesota-Mining & Mfg. Co 

Monarch Road Machinery Comoanv 

Morton Salt Company 

Mueller C- 


Tarrant Mfg. Co 
Tennant Company 
Tennessee Cor 
Texas Vitrified Pine Co 
Tractomotive Corporation 
Trickling Filter Floor Institute 


G.H 


Calgon Com-nanv 68 & 153 
Cannelton Sewer Pipe Co 73 
Cast Iron Pipe Research Assoc 8&9 
Cataphote Corporation 125 
Caterpillar Tractor Co 4 16 & 17 
Caterpillar Tractor Company 51 
Engine Division 
Chapman Valve Mfg. Co 56 & 67 
Chicago Bridge & Iron Co 145 
Chain Belt Comnoany 159 
Chicago Pumn Co 3 
Clark-Wilcox Company 52 
Netco-Division 
Cleveland Trencher Co 
Climax Engine Mfg. Co 
Div. of Waukesha Mo'or Co 
Clow & Sons, Jame- B 
Combustion Engineering 
Crane Company 
Crown Zellerbach Corn 


U. S. Pipe & Foundry Co 
Nate Com U. S. Rubber Reclaiming Co 
National Clay Pipe Mfrs 
Northern Gravel Co 


Walker Process Equipment Inc 
Wallace & Tiernan Co., Inc 
Warren-Knight 
Waukesha Motor Company 
Wausau Iron Works 
Wedge-lock Clay Pipe 
Western Machinery Comoany 
Westinghouse Electric Corp 
Wheel Trveine Tool Comnanv 
Truco Masonary Drilling Div 
Wood Company 
Woodward tron Comnany 
Wyandotte Chemicals Corn 


Olin-Mathieson Chemical Coro 
Oliver Corporation 
Orangeburg Mfg. Co., Inc 


Pacific Flush Tank Co 

Pennsylvania Drilling Comoany 
Masonary Drill Division 

Permutit Company, The 


Darby Corn., The 

Darling Valve & Mfg. Co 
Dempster Brothers 

Diamond Alkali Company 
Dickey Clay Mfg. Co., W. S 
Dorr-Oliver Inc 

Douglas Fir Plywood Assoc 
Drott Manufacturing Comoany 


CONSULTING ENGINEERS APPEAR ON PAGES 189 TO 194 





Earthworm Borine Machine, Inc 
Eau Claire Sand & Gravel Company 
Eddy Valve Company 

Electric Machinery Mfg. Co 

Essick Mfg. Company 
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Gar Wood Industries, Inc 
Gledhill Road Machinery Co 
Good Roads Machinery Co 


Los Angeles 36, Calif 

5478 Wilshire Blvd. 

Hugh Hollyday, % Smith & Hollyday 
Cleveland 10, Ohio, Villa Beach 2, David W. Zander 
15445 Lake Shore Blvd 


Burton M. Yost, District Mgr. 


Hamilton Kent Mfa. Co 
Healy-Ruff Company 
Henderson Mfg. Co., Inc 
Hersey Mfg. Co 
Highway Eauvipment Comnany 
Holmes Company, Ernest 
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Huber-Warco Company 
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Hobbs Trailers 
Hydro E-Z Pack Company 
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Use of beam-type guardrail to define parking areas in 
rking lots is illustrated by a Flex-Beam gu 
White Plains, N. Y. Replacement 

; 
m na 


maintenance probie! 
1. Meters are placed behind the 
e posts and damage 


»il Sweeper Model 1000 has beer 
James Miller, C inistrator (lef Jim isna 
Publi : . installa oi 
Tn ng the sweeper supports, often a been solved 


Azusa 
by the beam-type guardrail 

lrivers cannot back into th 

& Metal 


A Mot 
Calif 
direct to the 
and 
Products, Inc 


therefore 


sineex 
Irom the is delivered 

| sweeper Desirable factors guardrail 

fast sweeping and quick transport of loads to the dump them. Photo from Armco Drainags 


Screen being lowered into newly constructed well is 
produced by Republic Steel Corp 
1 


Oo. uses 


of type 304 stainless steel 
screen, Ohio Drilling ( 4-inch pl 
and 1 


inch wide 


49-inch A. M. Byers 
compressed air line 
lift stations in- To form 
Fla. The and punches slots %4 
& Associates, plates are then welded into cylinders 
‘ claimed that » Stall screen 
subject to encrustation. As 
: 


a single well 


9 
0 
ne 

ly inches long; 
of desired 


was 


More than 31,000 feet of 114-inch to 
used for 


iron pipe 
system 
instal- 


Co. wrought 

‘onnection nh sewage 

stalled ireas at Palm Beach, 

lation was supervised by Norman C. Schmid 

engineers for the town of Palm Beach. Malcolm Pirnie of s 

J Clifford & Associates, now of Treasure not 
may De 


for the 


service in 

residential 
tainless steel 
many 


used in 


project 


New York and 
Island, Fla., were consulting engineer 
August, 1958 
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Leopo/d 


FIBERGLASS-REINFORCED 
PLASTIC WASH TROUGHS 


e Eliminate the costly mainte- 
nance jobs of chipping and 
painting! 

e Easy to handle—inexpensive to 
install! 


e Weather-resistant—will las? in- 
definitely! 


With a background of more than 
30 years’ experience in wash trough 
design, Leopold has now developed 
a trough of Fiberglass-Reinforced 
Polyester-Laminate Plastic—a ma 
terial that is structurally ideal for 
wash water troughs. 

This new design offers a combina- 
tion of advantages provided by no 
other type—uniform strength, dimen- 
sional stability, light weight for easy 
handling, complete resistance to 
weather and corrosion, built-in sand 
stop, mold-formed weir edges, and 
reinforced construction. In addition, 
Leopold Plastic Troughs, made from 
extra heavy fiberglass mat, are very 
durable—will last for years without 
any painting or other maintenance. 

And of particular note—these 
unique troughs are available in a va- 
riety of cross-sectional dimensions, 
providing capacities to suit individ- 
ual requirements. 


Mail Coupon for Literature 
—Complete Details 


F. B. Leopold Co., Inc. 
Zelienople, Pa. 


Please send literature on Leopold Fiber- 
glass-Reinforced Plastic Wash Troughs 








Worth 


Telling! 








by Arthur K. Akers 


* UNION METAL MFG. CO., Can- 
ton, Ohio, (lighting standards) 
Northwest district sales 
office in Portland, with G. W. Koll- 
ing as manager. E. B. Moss moves 
Atlanta office, from Canton. 


opens a 


* JOHN H. SNELLGROVE be- 
comes assistant to the sales mana- 
ger, Hersey Mfg. Co. (water meters), 
Dedham, Mass 


* DOUGLAS FIR PLYWOOD AS- 
SOCIATION, continues 
aggressive in the traffic sign field 
with addition of five men to its field 
promotion staff, located in New 
York, Washington and Minneapolis 


Ta oma, 


* NATIONAL CLAY PIPE ASSO- 
CIATION re-elects all officers for 
1959, headed by President G. A 
Robinson. 


* JOHN L. ROOT, chief, Ditche 
Sales, Barber-Greene Co., Aurora, 
Ill., has been elected chairman of 
the newly organized CIMA Con- 
tinuous Trenching Equipment Bu- 
reau. 


* DRAVO CORPORATION’s Ma- 
chinery Division appoints H. E. Lore 
manager of its Engineering and 
Construction Department. 


% RESPONSIBILITY for market- 
ing Roots-Connersville Blower divi- 
sion of Dresser Industries, Conners- 
ville, Ind., now falls to W. “Win” 
Harris, formerly of General Electric 


Co. 


* J. A. FRANK moves up to presi- 
dent, National Water Main Cleaning 
Co., New York, as J. A. DeCamp 


becomes chairman of the board. 


% FRANK W. WALKER is named 
vice president and manager, Gov- 
ernment Sales, by Motorola Com- 
munications and Electronics Inc., 
Chicago. In this field that’s a long 
name for 2-way radio. 


* BORDEN METAL PRODUCTS 
CO., Elizabeth, N. J., spreads out 
into a new plant in Conroe, Texas. 


Floor gratings will be the product. 


* DAVE PURDIE rounds out 47 
years or service, largely as district 
manager of the New York office of 
B-I-F Industries, 
retiring July 5 


Providence, by 
Dave has 
claimed that he was a new 
ployee, 


always 
em- 
retained, but 
indicates that he 
always knew) a bona 
fide and valued 
Builders team 


temporarily 
this retirement 
Was (as we 


membe1 ol the 


Mr. Purdie Mr. Greenberg 


* BENNETT MFG. CO., Alden, 
N. Y., whose litter receptacles help 
“Keep America Clean,” adds Milton 
W. Greenberg as national sales and 
advertising manager in an expan- 
sion program 


% ALLIS-CHALMERS MFG. CO 
announces: Charles W. Parker, Jr., 
promoted to director of sales pro- 
motion, a new position; A. R. Tofte 
is now manager Publications and 
Industrial Press Department; J. W 
Murphy 
the new Advertising Department 


moves up to manager ol 


*% JOHNS-MANVILLE began op- 
erating its new  asbestos-cement 
pipe plant in Denison, Texas, June 
20. Measurements are five buildings, 
186,000 sq. feet of manufacturing 
and warehousing space. 


% CLEAVER-BROOKS CO., Mil- 
waukee, announces John Nash ap- 
pointed manager, 
which many 
the paving field 


boilers, 
applications in 


sales 
have 


% THEN there was the high-dive 
artist who kept jumping from higher 
and higher into less and less wate: 
until he was diving 200 feet into a 
wet rag. His Waterloo came at 300 
feet, however: joker had 
wrung out the rag 


<4 


some 
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TELETAX TELEMETERING 


by Foxboro... 


engineered for 
the most advanced 
transmission techniques 


Telemetering matched in performance with famous 
Foxboro instruments that's the Foxboro Teletax 
Telemetering System. 


Through use of impulse-duration signals, Teletax 
electrically transmits measurements of a remotely- 
located variable to the central control station. Here, 
the Teletax receiver records the duration of impulse, 
which is directly proportional to the measured 
variable. 


The Foxboro Teletax System is noted for its simplicity, 
its versatility, and its high sustained accuracy. For a 
transmission medium, it can use either AC or DC, an 
audio frequency carried on a transmission line, or 
radio or microwave impulses. Sustained accuracy is 
0.5% of full scale. 


The Teletax Transmitter needs no periodic mainte- 
nance whatever, while the receiver requires only 
occasional oiling. And the receiver has a minimum 
of mechanical components to wear — no clutch to 
slip or jam. 

Foxboro Teletax Systems are now in wide use on 
natural gas systems, water works, oil fields, power 
plants, steel mills, etc. Write for Bulletin 17-11C — 
it gives all the details. The Foxboro Company, 268 


Norfolk Street, Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


onteees 


TELETAX RECEIVERS 


Teletax receivers include: 
Single or Dual Receivers; 
Multi-Record Receivers for 
recording up to 6 separate 
measurements on one chart; 
and Teletax Receiver-Con- 
trollers for automatic 
operation. And the Teletax 
signal can be simply con- 
verted to digital information. 


TRANSMISSION LINK 


With Foxboro’s Teletax Tele- 
metering System, you can use 
the most advanced transmitting 
techniques: two wire lines, 
power lines, radio or micro- 
wave. As many as 25 different 
signals can be handled in each 
direction, simultaneously. 


TELETAX TRANSMITTER 


The Teletax Transmitter houses 
either one or two standard 
Foxboro measuring elements — 
plus the Teletax transmitting 
mechanism. It will transmit to a 
control center hundreds of 
miles away just as easily as to 
one nearby. It also indicates or 
records locally if desired. 





FOXBORO 


TELETAX TELEMETERING 
































J. Pauli, Chief Engineer and W. Johnson, Chief Chemist of the St. Joseph, (Mo 
Water Company, discuss operation of their W&T V-notch chlorinators. The St 
Joseph Water ( is port of the American Water Works Service Co., Inc. system 


W&T V-notch Chlorinators— 
doubly accepted 


The St. Joseph Water Co. found breakpoint chlorination the best way to treat 
Missouri River water. But this increased the range of chlorine requirements in the 
water treatment. W&T V-notch chlorinators were the answer. 


W&T V-notch chlorinators have a chlorine feed range of 20 to 1 with an 
accuracy of 4%. Based on this acceptance at its St. Joseph plant, the American 
Water Works Service Co., Inc. has purchased V-notch equipment for use in other 
plants. 


V-notch chlorinators are available to feed from 21/2 to 8000 pounds of chlorine 
per 24 hrs. V-notch equipment also provides permanence and attractiveness 
through modern reinforced plastics. For comprehensive information about W&T 
V-notch chlorinators, write for Bulletin S-119.78 


WV WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 





